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last the long-expected terms of tender 
for the air mail service between Singa- 
pore and Australia have been pub- 
lished by the Commonwealth Govern- 
ment, and they ■will be found on 
another page of this issue. They 
finally settle various points which have 
hitherto been in doubt. In the first 
place there will not be one main trunk line all the 
way from Singapore to some terminus in South-East 
Australia, with one branch line down the western 
coast to Perth. Singapore to Darwin is the first 
section. Then, there will be two routes 
Singapore- down in South East Australia, branch- 
Tender^ iug off at Charleville. One of these 
Terms routes will go from Charleville to Bris- 
bane, the other from Charleville to 
Cootamundra. The west coast route will, as 
expected, follow the well-established route of West 
Australian Airways. Tenders may be made for 
the whole route or for one branch or section of a 
branch. 

The interesting point about the south-eastern 
route is the decision to have two termini. Origin- 
ally it was announced that the terminus would be 
Cootamundra. This is a comparatively small town, 
which is said to have good railway connections with 
Sydney and Melbourne. When previously some 
Australian services were operating with single-engined 
aircraft, not elaborately equipped with wireless, it 
was thought that it would not be safe for them to 
fly between Cootamundra and Sydney, and so they 
stopped at the former town and put the mails on 
the railway. If, in the future, powerful modem 
commercial aeroplanes are used, such as the 
“ Atalanta,” this argument would have no force. 
Major Brackley, during his recent tour in Australia, 
flew the Astraea above the clouds and the moun- 
tains in this district and found no difiSculty in 
navigating with his wireless. The selection of this 
town as the terminus in the original statement by 
the Australian Government has been the subject of 
much discussion in the Australian Press. It has 
been alleged that the choice of this unimpiortant 
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town was dictated by a fear of showing favour to 
either Sydney or Melbourne, two cities whose rivalry 
is notorious. It was the reluctance to decide 
between their claims which inspired the decision to 
build a new capital city at Canberra, and this shows 
the intensity of the feeling in Australia, a feeling 
which it is hard for us in Great Britain to appre- 
ciate. .\nother statement was made in the Aus- 
tralian papers, which seems more hkely to have 
some truth in it, namely that the new airway must 
not be allowed to interfere with the interests of the 
State Railways. The State Railways are liable to 
exert considerable pressure in Government circles, 
and not very long ago the interests ol) these railways 
were seriously urged in the Parliament as a reason 
for abolishing the Government subsidy to the Perth- 
Adelaide air service. If the new airway from Eng- 
land were to follow the route Brisbane, Sydney, 
Melbourne, it might to some extent damage the 
interests of the railways. If it flies into the wilder- 
ness — so to speak — and there puts its mails on to 
trains travelling in two directions to the two great 
cities, then it will obviously help the railways. 
This consideration may have been the governing 
one with the authorities who drew up the tender 
terms. As this plan manifestly makes no provision 
for the Queensland capital, Brisbane, a branch line 
from Charleville to that city has been included in 
the scheme. 

In a recent article we wrote that we refused to set 
up a great god Aeronautics and worship it. We 
advocated the use of aircraft for the sake of the 
service of mankind, not for the sake of making 
sacrifices to that deity. We hold the same opinions 
about railways. It does not seem to us to be the 
best thing for any body of mankind that the Rail 
should be exalted into a deity, and that sacrifices 
should be made on its altar. Of course we realise 
that as the Government, which is to say the public, 
of Australia has large sums of money invested in the 
State railways, it would be a disaster of great magni- 
tude if those railways were to be ruined. We cannot 
see that air transport shows any signs of ruining 
railways in Australia or anywhere else. In fact 
the diminution of railway receipts which air trans- 
port is likely to cause must for a good many years 
to come be inconsiderable. It therefore seems to 
us that it is a pity to send the airway out into the 
wilderness in order to subordinate it to the interests 
of the railways — if, indeed, that is the motive which 
underlies the decision of the Australian authorities. 
There are times when a railway scores over an air- 
way by travelling at night, and so delivers mails 
more expeditiously than the airway can do. We 
have not seen it stated that this wall be a result of 
making Cootamundra the terminus of the airway 
from Croydon. An airway, however, is not such an 
immovable affair as a railway, and if Cootamundra 
is fixed as the terminus now, it does not follow that 
it will remain so until the crack of doom. Night 
flying will come in time, and then surely the only 
sensible route for the aeroplane flying from Darwin 
will be to traverse the line of three State capitals, 
Brisbane, Sydney, Melbourne. 

Another point settled by the tender terms, which 
was not previously clear, is the relation of mails to 
passengers. We have a distinct recollection that 


some time ago the Defence Minister stated publicly 
that the Singapore service would be subsidised only 
on a mail basis. This is not to be the case. Mails 
are to take precedence everywhere, but it is stipu- 
lated that certain provision for passengers must be 
made. It wall be seen that the number of obligatory 
passenger seats varies along different stages of the 
routes, though it is not to be supposed that the, con- 
tractors will change their types of aircraft at every 
such stage. 

It is satisfactory to note that the aircraft which 
ply between Singapore and Darwin must be multi- 
engined, and must he able to maintain level flight 
at 2,000 feet with one engine; cut out when carrying 
not less than the minimum specified load. The 
machines to be used inland need not be multi- 
engined. Over great parts of the Australian plains 
it has been proved that single-engined machines can 
land almost anj^where without risk if the engine 
fails. The overseas aircraft must have a range of 
600 miles against a 30-m.p.h. headwind, and the 
inland machines must similarly have a range of 300 
miles. 

The terms provide for a speeding up of the service 
after two years, from six days to five days between 
Singapore and Cootamundra, though tenderers are 
allowed to anticipate this and arrange for the higher 
speed from the first. 

The tenders will not close until January 31 next, 
and it will be very interesting to see w'ho will tender. 
We sincerely hope that the Commonwealth Govern- 
ment will choose the best tender, and not necess- 
arily the lowest one. 

♦♦♦ 

It would be a very bad day for Great Britain if 
any exercises were to prove that the Royal Navy 
is no longer her sure shield. Some rash journalists 
have tried to draw such a conclusion from the 
recent exercises in coast defence carried 
Coast out off the Firth of Forth. Perhaps it 

Defence is only Fleet Street human nature, but 

Exercises appears that when a Press repre- 

sentative is given a seat in a bomber and that 
bomber sees a ship and fires a red Very light, the 
said Press representative cannot imagine that the 
ship has not been sent to the bottom. And when it 
is as easy as all that to sink a battleship, then why 
spend the taxpayers’ money on building and main- 
taining the things? Sink the lot! Sack the lot! 

Of course, no definite conclusions were to be drawn 
from these training exercises, but a few^ reflections 
were suggested to the mind. The first is that we 
need more squadrons of flying boats. They are a 
very fine long-range class, and given decent 
visibility they can see a lot. Another reflection is 
that although carriers may have their drawbacks, 
they do provide a great protection to the Fleet when 
the latter is attacked by hostile aircraft in strength. 
One can scarcely imagine one or two aircraft cata- 
pulted off each cruiser and capital ship providing 
sufficient air strength to prevent the fleet from being 
at least seriously incommoded when attacked by 
nine hostile squadrons, as happened last week. The 
question then arises: Can we armour the decks ot 
the carriers without detracting from their utility as 
aerodromes? 


\ 
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THE COAST DEFENCE 
EXERCISES 

Flying and Fighting over the North Sea 


By MAJOR F. A. de V. ROBERTSON 




foretold in our last issue, the Coast Defence exercises by the 
Royal Navy and the Royal Air Force took place on Friday, 
Sejitember 22, and Saturday, the 23rd, Before describing 
the operations, I should like to emphasise once more that 
these were not manoeuvres, ctnly exercises. Thev were the first thing 
of the kind ever attempted, and neither the Admiraltv nor the Air 
Ministrv had any clear idea what would happen, or what would be 
needed to make such exercises realistic. Therefore, the scheme was 
kept as simple as possible, and artificial elements were deliberately in- 
troduced. The Fleet, for example, was only allowed to operate by 
dav, and it had to close in on a shore fortress which was 
known to hav'e strong air defences. Only bad weather 
would have given the Fleet much chance of evading the 
attacks of the defending, or Blue, aircraft, and the weather 
during both days of the exercises was for nearly all the 
lime gloriou.sly line. Moreover, it was absolutely incor- 
rect to describe the exercises, as some of the more sensa- 
tional papers did, as a sham tight between the Navv and 
the Air Force. The Fleet included two carriers, and one 
of the points to be chiefly noted during the operations was 
the use made of the Fleet’s aircraft. The aircraft on each 
side were approximately even -in numbers, and in the re- 
sult the fighting was very largely between the Fleet Air 
Arm on one side and the Wessex Bombing Area, aided bv 
part of No. 1 Air Defence Group and by two squadrons of 
flying boats, on tfie other. 

Let me first describe the positions of the Blue squad- 
rons. 'I'hese positions were kept secret from the Admiralty 


^CaiitsJe 


until the close of the exercises, but now they 
may be set forth. The headquarters of Air Marshal Clark- 
Hail, C.M.G.. D.S.O., commanding the Blue force, w'ere at 
Leuchars, in Fife. At that aerodrome he had No. 101 
(Bomber) Squadron flying 10 " Sidestrands ” (twin 

"Jupiters”). At Montrose was No. 40 (B.) Squadron 
with “ Gordons ” (" Panthers ”). .■\t Donibristle was 

stationed No. 811 (Torjtedo Bomber) Squadron, flying 12 
“ Ripons," off the Furious, which had been lent bv the 
Fleet Air Arm to the Blue force to take the place of 
No. too (B.) Squadron, which is packing up its " \'ilde- 
beestes ” for a move to a new station. At Port Edgar, 
on the south bank of the Firth of Forth, just above the 
l''orth Bridge, the two tiying-boat squadrons. No. 201 
from Calshot and No. 210 from Pembroke Dock, were 
stationed. Between them they mustered nine “ Southamp- 
tons ” (twin “ Lions ”), under the command of Wing 
Com. R. H. Kershaw. At Turnhouse were the two A.A.F. 

bomber squadrons. No. 802 (City of Glasgow) 
and No. 603 (City of Edinburgh). It had been 
anticipated that these would not be at full 
strength, as their training season was over, but 
none the less Glasgow turned out with eight 
Wapitis,” and Edinburgh put the full nine 
machines into the air. This does great credit to 
the two Scottish squadrons. In fact, Edinburgh 
had 1 1 Auxiliary officers out on the Saturday, 
and their full comjilement of 12 machines was 


OFF FOR THE NORTH SEA : A Supermarine “ Southampton ” (two Napier “ Lions ”) taking off under the Forth 

Bridge to search for the Fleet. (Flight Photo.) 
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AT ZERO HOUR : At noon on Friday five “ Southamptons ” of Nos. 210 and 201 (F.B.) Squadrons left their 
moorings at Port Edgar and started off on long reconnaissance. (Fi.k;ht Photo.) 


available. The two " Hart '' squadrons, Hos. 12 and 33, 
used an ancient aerodrome at Gullane, west of Nortli Ber- 
wick, as a refuelling station, though they spent Friday 
night at better equipped stations. The squadrons on the 
Furious and Courageous were given in our last issue. We 
may repeat them. On the Furious were No. 801 (Fleet 
F’lghter) Squadron, with six " Nimrods,” and No. 822 
(Fleet Spotter Reconnaissance) Squadron, with 12 
“ 3F.’s.” On the Courageous were No. 800 (F.F.) Squad- 
ron with nine “ Nimrods ” and three “ Ospreys," No. 
810 (Torpedo Bomber) Squadron with six " Darts ” and 
six " Kipons,” and No. 821 (F.S.R.) Squadron with nine 
" Seals." 

Friday’s Operations— The “ Southamptons ” Out at Sea 
Early on' Friday morning a haar lay over the Forth, 
but the war was not to start until noon, and before then 
an east wind had cleared the murk away, and most of the 
area lay in brilliant sunshine. That day the Blue bombers 
were not to put out to sea. Blue was to send out the 
flying boats to try to locate the Fleet. An attack on the 
fortress of Elie and perhaps on the Blue aerodromes by 
the Red bombers from the carriers was exp>ected, and the 
two " Hart ” squadrons were sent up as defensive air- 
craft to patrol over Blueland. I was to make a flight in 
one of the " Southamptons,” and so was down at Port 
Edgar by 10.30 a.m. A Royal Air Force launch was 
drawn up by one of the derelict jetties of Port Edgar, 
while the nine boats looked splendid as they rode at their 
moorings out in the Forth. I remember Port Edgar in 
war time, when it was an Admiralty station of some im- 
[xjrtance, and I once, when on sick leave from France, 


saw a hospital tram steam down the main pier and take 
off to hospital a large number of wounded naval ratings 
who had been brought in from some unchronicled fight in 
the North Sea. Since the war, no attempt has been made 
to keep the place in repair. The railw'ay lines are rusted 
and overgrown wdth grass, and the wood of the jetties 
seems on the point of disintegration. It was low tide 
when I w'alked down the jetty and met Wing Com. Ker- 
shaw. Far, far down below lay the pinnace, and I 
wondered how on earth he had got up. There was one 
wooden jxist at the edge of the jetty, and they led me to 
that and pointed to a vertical iron ladder which led down 
to a plank which projected over the water and almost 
reached tlie bulw'ark of the pinnace. I said I did not like 
the look of it, and would prefer to go down by parachute 
How'ever, I could not get into the air unless I first went 
down that ladder, so grasping the wobbly and apparently 
disintegrating jxist, I contrived to accomplish the passage 
perilous. That was the only unpleasant moment in the 
day. The Wing Commander came down, too, and while 
we were in the cabin of the pinnace signing ” blood chits 
and being allocated to particular ” Southamptons,” a 
message came down that two squadron leaders from other 
units wanted to speak to the Wing Commander. He said. 
" Bring them down,” to which the messenger replied, 
" They don’t like the look of the ladder, sir.” I am 
afraid that I chuckled. If intrepid bird-men did not fancy 
that ladder, then surely my qualms were excusable. But 
down they had to come. 

Then I got into a motor dinghy and was taken out to 
boat S.1229. The flight lieutenant in command impressed 
on me the great importance of being warm, and I was not 



AS PANTS THE HART FOR COOLING STREAMS ” : The machines of No. 33 (Bomber) Squadron 
just in from a raid gather round the petrol tank at Tumhouse Aerodrome. (Flight Photo.) 
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AT THE CRACK OF DAWN : Haar, or sea mist, enveloped Tumhouse Aerodrome on Saturday morning when the 
“ Harts ” of No. 33 (Bomber) Squadron took off to bomb the attacking Fleet. (Flight Photo.) 

963 B 


in the least inclined to disagree with him. The blood of a 
man who has spent 12 years in India is somewhat thin. 
So I put on all the woollies which they gave me, and then 
struggled into a Sydcott. This was accomplished by my 
standing inside the boat with my head out of a rear 
cockpit, while a loudly amused airman on top of the hull 
grasped the Sydcott by the neck and pulled it up over 
rny shoulders. A kindly flying officer fastened the fleece- 
lined bcxits on my feet, for at first I felt hardly able to 
move my arms in the Sydcott, but soon all was complete, 
and I felt like Tweedledum and Tweedledee when prepared 
to have a battle. The dinghy pushed off, taking the 
rigflpr and fitter, and a crew of four was left aboard with 
me. In addition to the flight lieutenant there was a second 
pilot, a navigator, and a wireless operator, all officers. 
Soon the " Lions ” were started up, and the boats began 
to taxi about above the bridge. I saw a “ 3F.” seaplane 
on the water, and was told that the A.O.C. intended to 
come out in it .with the boats, but I did not see it again. 
We taxied round, W'arming the engines, for about half an 
hour, and then at 12.00 hours we headed into wind, which 


was blowing up-stream, and took off. 

It has always been one of my ambitions to fly down the 
Forth on a fine day, and it was gratified at last. Once 
before I had flown across from Midlothian to Fife, but the 
visibility was then very bad. Now, kxiking out of one of 
the rear cockpits, both of which were put at my disposal, 
I could thoroughly enjoy a really glorious vitV. Edin- 
burgh, unfortunately, was justifying its title of Auld 
Keekie, though probably it was mist rather than smoke 
which hid it from view. I could see Arthur’s Seat be- 
hind it, and the mass of Pentland hills. Musselburgh was 
also invisible, and 1 was disappointed at this, as I wanted 
to try to distinguish my old school there. But Inchkeith 
and the other islands in the Forth looked very attractive 
from above. 1 do not mean that they looked "desirable as 
places of residence, but they made a very effective picture. 
The wooded hills of Fife also made a fine view. Five of 
the nine “ Southamptons ” were out on this reconnais- 
sance, but we were not flying in formation. Now and 
again we could see one of our consorts, and we seemed to 
be flying higher than the rest, though we were then under 


DEFENDING THEIR NATIVE SHORES : The “ Wapitis ” of No. 603 (City of Edinburgh) (Bomber) 
Squadron (which had no flotation gear) 30 miles out to sea to bomb the invaders. (Flight Photo.) 



THE GAY “ GORDONS ” : No. 40 (Bomber) Squadron have just dropped bombs on the three capital ships, H.M.S. 

Renown , Warspite and Malaya. Destroyers are scurrying in all directions. Observe how the Main Fleet has changed 

direction to avoid the air attack. 

2,000. When one sees an aircraft flying below one, it the rain into absolutely brilliant sunshine. 1 had anotlier 

looks as if it can have no height at all, but must be right look round, for the sun on the sea and the visibility of 

down on the surface of the water. Clouds below one give about 50 miles made a very hne sight. Flying the Channel 

the same impression. The coast of Haddington was now is a charming experience, but it is quite a different thing 
fading away in the distance to tlie south, and that of Fife from being right out to sea with no land in sight at all. 

came to an abrupt end. Suddenly one of our consorts The flight lieutenant passed me a message to say that he 

dived down and circled low over a rocky island, and w'e w'ould let me know' when ships might be expected. So I 
followed suit. I was told it was the isle of May, the watched the wireless officer and the navigator at work, 

point at which the five boats were to spread out fanw'ise They sat facing each other at a table in the hull, and both 

to reconnoitre our respective sectors. I suppose we were were quite busy practically all the time. The second pilot 

reporting to the island, though I know not who or what lolled on the bottom of the hull just below the pilot and 

was on it. It looked a desolate rocky place, covered w'ith passed the message chits to and fro. As I afterwards 

scant green grass, with a lighthouse and two or three learnt, the navigator was plotting our course with most 

white-washed buildings on it. Then we headed out to sea. remarkable accuracy, and at the end of the day, w'hen we 

About 13.00 hours we ran into a rainstorm, much to my made landfall on our return, he was only three miles out 

surprise, as the weather forecast had not .suggested any- in his reckoning. Considering the number of circles which 

thing of the sort. I am never fond of the look of a grey we had made during the afternoon, this was extraordi- 

sea, and water below and water from above seems to me narily good. The wireless officer was also kept very 

too much of a good thing. There was nothing to see, and busy, and I think he hardly left his seat until the aerial 

not likely to be anything for some time, and I was getting was wound up in the evening. We were evidently a very 

rather tired of the slipstream from two " Lion " engines conversational boat, 

blowing on my head. The fur- 
lined helmet made it possible to 
stand the draught, but after a 
while one gets to want a little re- 
lief from the buffeting. So I came 
down inside the hull and sat on 
the row of lockers along the star- 
board side, which make quite a 
sufficiently comfortable seat. 

Sandw'iches and a thermos cheered 
me up, and soon after I had 
finished my lunch we got out of 


STARTING UP : Sqd. Ldr. Lord 
Clydesdale has brought the City of 
Glasgow (Bomber) Squadron over 
from Abbotsinch to Turnhouse, 
and they are about to take their 
“ Wapitis ” off on a raid. 

(Flight Photo.) 
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TORPEDO ATTACK : A Blackburn “ Ripon ” of No. 811 (Torpedo Bomber) Squadron of the Blue Force delivering 
an attack on H.M.S. Malaya. H.M.S. Warspite , the Red flagship, is ahead. 


About 14.00 hours the second pilot waved to me and I had already given up trying to use my binoculars as a 

pointed delightedly to the south. I dashed for my cockpit bad job. The vibration made it impossible for me to see 

and gazed out on our starboard beam. There, some miles anything clearly through them, though apart from the 

ahead of us, were two small black smudges on the water, inevitable vibration of the engines the “ i^iuthampton ” 

with long wakes trailing white behind them. Astern of was very steady, very much steadier than most London 

each was another smaller dot, w'hich would have been in- tube trains. I felt the contrast later that night when I 

visible to my eyes but for its wake. Evidently we had got on to the top of an Edinburgh tram. Still, 1 .strained 

found two large ships, each with an attendant destroyer. my eyes at these two ships, and as we drew nearer could 

see the flat flying deck without 
any top-hamper of the carrier 
Furious. .As additional evidence, 
the smoke was coming out hori- 
zontally from her stern. Then the 
other ship revealed herself as the 
Courageous, with the bridge rising 
up on one side of the top living 
deck. They were steaming line 
abreast, with Furious nearest to 
us 1 must say that, seen from a 
height of 4,000 ft. or more, the 
carriers did not look at all digni- 
fied specimens of the great 
British Navy. Furious in parti- 
cular l(X)ked to me very like a 
slug crawling along the surface 
of the sea. Then I noticed in 
line to the port of the two 
carriers four destroyers, also in 
line abreast, and, in Army par- 
lance, at wide intervals. A chit 
was passed to me, “ Aircraft 
leaving carrier.” Well, these fly- 


SINEWS OF WAR : Barrels of 
petrol for the Blue Force at 
derelict Port Edgar. 

{Flight Photo.) 

B 2 
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H.M.S. F urious : The Fairey 

“ 3 F ” machines of No. 822 
(Fleet Spotter Reconnaissance) 
Squadron ready to take off from 
the deck of the carrier. Note the 
smoke issuing from below the 
flying deck. 




ing boat officers have good sea 
eyes. 1 could not distinguish any 
sign of such activity on either of 
the flying decks. 

By this time our wireless officer 
had sent off a report which 
doubtless gladdened the hearts of 
Blue H.Q. at Leuchars. Our 
hearts were glad, too. We might 
have spent the whole day search- 
ing our sector and seen nothing, 
but actuallj^ we had flown right 
at the two carriers as if we had 
known the exact sfxjt on which to 
look for them. The R.A.F. nar- 
rative that evening said that our 
report was “ confirmed a few 
minutes later by another flying 
boat.” I considered that word- 
ing almost an insult. What con- 
firmation was needed ? The other 
flying boat may also have- seen 
the carriers, but what need of 
” confirmation ”? Our eyes had 
not played us false, and even a 
landlubber like myself had seen 
that the two ships were carriers. 

No, they were our bag, and I 
decline to share the honour with 
anybody else. 

We were about 80 miles out 
from May Island when we sighted 
the carriers, and we kept on our 
course for a while, and soon we 
saw another big ship some miles 
astern of the carriers, with her 
attendant destroyer. This proved to be the Renown. 
Then our pilot began to fly in large circles above the Fleet, 
always keeping the carriers in sight. They broke forma- 
tion,, and began to steam on irregular courses. The four 
destroyers kept on in line abreast imperturbably all the 
afternoon. They seemed to be intent on getting some- 
where. 

Air Attack 

I was ga 2 ing down at the interesting scene on the 
water below, when our pilot started a rather sudden bank- 
ing turn, and immediately after I saw three “ Nimrods ” 
in flight formation dive past us from behind on our star- 
board beam. The rule was that aircraft must not approach 
within 100 yards of each other, but they fired a green 
Very light to show that they had made an air attack. 


Almost immediately after a single machine flashed past 
underneath us, and I had not time to see if it was a 
” Nimrod ” or an ” Osprey.” Probably it was the latter, 
which could use its rear gun as it passed below. There- 
after during the afternoon, at intervals of about half an 
hour, fighters would come and attack us. The later 
attacks were all by ” Ospreys,” and always by a whole 
flight in formation, which, of course, was unreal. But I 
did admire the skill with which our pilot banked and 
turned his boat so as always to bring the fighters under 
the fire of our three cockpits. Our guns w-ere imaginary, 
but the manoeuvring gave me some idea that a ” South- 
ampton ” would not go down without peppering its 
assailants a bit. Two flying together would be more than 
twice as defensible. 

No casualties wiTe to be allowed in this war, so our 



GULLANE : An old aerodrome near the charming golfing town of Gullane was used as 

two squadrons of Flawker “ Harts.” (F'light Photo.) 


a fuelling station by the 
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SEVEN CYLINDER 

S I D D E L E Y 

ENGINES are used for Blind 
Flying instruction in the Royal 
Air Force, at Air Service 
Training Ltd., and in train- 
ing establishments all 
over the world. 




ARMSTRONG SIDDELCY MOTORS LTD.. 

COVENTRY 


Astraea’s 

Tour of the East 

A FTER 60-70 hours’ flying on Continental Ser- 
vices, Astraea, the Armstrong Whitworth 
monoplane (four Siddeley Serval engines) 
belonging to Messrs. Imperial Airways Limited, 
flew from Croydon to Sydney, Australia, re- 
turned to Calcutta and then took over the 
Indian mail for Karachi. 

During this 23,540 miles’ flight, 7,000 miles of 
which were covered in six days, nothing was 
done to aircraft or engines beyond the usual 
care and maintenance. 

SirW. G. Armstrong Whitworth Aircraft Ltd. 

WHITLEY, Nr. COVENTRY 


Save time by using the Air Mail. 

ix 
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Photo 


UDAX ” (Rolls-Royce"; “ Kestrel ”). A machine possessing all-the qualities requiretl for Army 
Accurate manoeuvrability through the whole speetl range, a good climb and a high top speed. 


FLIGHT SErTEMBER 25, 1933 








THE MAIN FLEET : H.M.S. Renown, Warspitc and Malaya in line ahead, with attendant destroyers, as seen from 

a Blue aircraft. (hUGHT Photo.} 


pilot disregarded* the possibility that we might have been 
shot down, and continued to shadow the carriers. As the 
afternoon wore on flocks of small fleecy clouds came up, 
and sometimes we flew over them, and could only see 
through the gaps between them. As the sun got lower 
the colour of the sea changed, and evert'thing grew even 
more beautiful than it had been before, ."^t times we saw 
tinv little aircraft down i)elow us, which seemed to be 
crawling on the surface of the water. They must have 
been Ked machines returning to the carriers. About 
18.45 hours the wake and the lx>w-wave of Furious and her 
destroyer disappeared from sight. She had hove to. 
Courageous was hastening away towards the north. It 
was time for us to be returning home. We headed straight 
into a lurid red sunset. Lights came out all along the 
shores of the Forth, and there ahead of us was the Forth 
Bridge, with lights on it to guide 
us. We flew over it, and landed 


moorings, and they cannot have presented a large target. 
Xor can it he exactly easy to liit a long straight line like 
the Forth Bridge from any height. That was tlie only 
serious raid made on shore bases by the Ked aircraft that 
day. Several single machines had been sent to recon- 
noitre the Blue bases, and had spotted practically all of 
them. Some of these Ked machines were chased out to 
sea by the patrolling " Harts," but most of them had 
signalled by red lights that they had dropped bombs 
before they were intercepted. No doubt they also sent ofl 
their rejxrrts without delay 

On the whole, the main credit of the day must go to 
the flying boats, and especially to S.1229. Granted that 
tlie weather and the conditions made their task compara- 
tively easy, they did what they were sent out to do, 
and, apart from the forced landing, they could not have 
done better than they did. 


off Port Edgar, practically in the 
dark. Our flight lieutenant 
climbed down from his seiit, and 
remarked to me, " Seven hours 
fifty minutes in one position is 
quite enough.” I feel quite sure 
that he was right. 

When we got on to the pinnace 
we learnt that all the Red fleet 
had been located by the boats, 
but that one " Southampton ” 
had been forced to land about 100 
miles out to sea and was being 
towed in by a destroyer. It had 
on board Maj. Oliver Stewart, of 
the Morning Post. They got to 
Port Edgar at 11.30 hours next 
buy. It cannot have been an 
enjoyable experience. 

e also learnt that Port Edgar 
had been Iximbed by six Ked air- 
craft while we were away. Only 
four flying boats w'ere at their 


LEUcHARS : The Boulton & 
raul Sidestrands ” (two “ Jupi- 
ters ’’) of No. 101 (Bomber) 
quadron in readiness for a raid. 
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TELL-TALE WAKES : The three capital ships changing course and formation as a Blue bomber squadron 
approaches. Their attendant destroyers are beyond, and farthest away is a cruiser. iFlight Photo.) 


Saturday’s Operations 

The war began again at dawn next day. Soon after 
05.00 hours six flying boats ttxjk off from Port Edgar. 
There was ground mist at Turnhouse, a few miles west of 
Edinburgh, which put that aerodrome out of action for a 
while and kept Nos. 602, 603, and 33 (Bomber) Squadrons 
aground until 09.00. The boats soon found the Fleet again, 
about 50 miles off Elie, and sent in their re[)orts. On re- 
ceipt of them the Blue Commander ordered his bombers 
to attack the Fleet. The " Sidestrands ” of No. 101 B.S. 
made the first attack, dropping their bombs on the three 
capital ships Warspite, Malaya, and Renown. The carriers 
worked apart from these three, and the Blue attacks were 
mainly concentrated on the three above-mentioned. 
No. 101 delivered their attack at 09.00. Then No. 811 
T.B.S. delivered a torpedo attack on the same three ships, 
and subsequent attacks were delivered by Nos. 40 
{“ Gordons ”), 12 (" Harts ”), and 603 (" Wapitis ”). 

The three cruisers, who were not far from the capital 
ships, also received attention from the bombers. In all 
a total of 19 raids on the h’leet was made by the bombers. 
No Blue squadron carried out less than two raids, three 
squadrons carried out three raids each, and one squadron 
carried out four. At the end of each raid the squadron 
would return to its aerodrome to refuel and re-arm. One 
raid by No. 12 B.S. from Gullane only occupied 11 min., 
as the Fleet had then reached a bombarding position a 
few miles east of May Island. The two commanders 

agreed to end the exercise at 13.00 hours. 


The conclusion reached at Blue H.Q. was that during 
the early part of the operations that day the Ked Com- 
mander sent only a few of his aircraft to reconnoitre and 
used the bulk of them for the protection of his ships. 
The Blue bombers and flying boats were frequently 
attacked by Ked lighters. Soon after 11.00 hours, however, 
bombing attacks on shore bases began. Five Ked machines 
bombed the aerodrome at Montrose, and another forma- 
tion of five made an attack on Leuchars. The Blue Com- 
mander had prejjared a dummy aerodrome near Leuchars 
with training aircraft drawn up on it, and this ruse was 
successful. The dummy received the brunt of the attack, 
and the base of No. 101 B.S. and the H.Q. were left 
intact. 

It would be wildly premature to attempt to draw con- 
clusions from these exercises, and the wildest remark made 
by anyone was to the effect that the Fleet would have 
been sunk by the bombers. Every bullet does not find 
its billet, nor does every bomb. I'he F'leet was steaming 
slowly, and was not making an intensive use of its own 
aircraft. Still, the Air Force authorities feel that useful 
lessons have been learnt as to the training and equipment 
needed for the air defence of a land base against a fleet 
which includes carriers. For my own part, I was much 
impressed by the value of flying boats for long reconnais- 
sance, and am confirmed in my opinion that the number 
of flying-boat squadrons in Home waters ought to be mul- 
tiplied by X. 



THE C.-IN-C. : Ait Marshal Sir Robert Brooke-Popham, K.C.B., etc., flew round the Blue aerodromes 
in a two-seater “ Bulldog.” The picture on the right shows Sir Robert walking with Wing Com. 
L. T. N. Gould, M.C., followed by his Senior Staff Officer, Air Commodore E. L. Gossage, D.S.O., 


M.C., talking to Sqd. Ldr. Murray-Philipson, M.P. (Flight Photos.) 
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The illustrations herewith show 
the first of a number of 

SPARTAN 
“ CRUISER” 

aeroplanes constructed for the 

SOCIETE de NAVIGATION 
AERIENNE “AEROPUT” 
of BELGRADE. 

T his famous Yugo-Slavian Air 
Line placed their order after 
a detailed consideration of 
all the present types of aircraft 
which are available. Despite keen 
British and Continental com- 
petition, the contract was secured 
by Spartan Aircraft Ltd. The 
“ Cruiser ” machine was chosen 
because of its extremely robust 
construction, its good all round 
performance, and the great safety 
factor ofits 3-engined installation. 

T he makers were able to guarantee 
and demonstrate the ease with 
which the “Cruiser” at full load 
(5,700 lbs.) would maintain height and 
perform all normal flying evolutions at 
over 6,000ft. cn any of its two engines. 


SPARTAN 


CRUISER 


SPARTAN 
AIRCRAFT LTD. 


COWES, ISLE OF WIGHT. 
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BLACKBURN “BAFFIN” 

Adopted by the Fleet Air Arm as the 


standard deck-landing aircraft for 
torpedo and bombing operations. 

(Pegasus engine) 


K3589 
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THE BLACKBURN AEROPLANE & MOTOR CO. LTD., BROUGH. EAST YORKSHIRE. 

Kindly mention “Flight" when corresponding with advertisers. 
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Prince Henry of the Netherlands (extreme 
left) in front of the Pander “ Postjager ” 
on the occasion of the opening of the new 
clubhouse of the Amsterdam Aero Club. On 
Prince Henry’s left is Mr. Pander, Jr. 
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Ten machines from the Club took part in the last “ Dawn 
Patrol,” Reading being the defending aerodrome ; the only 
machine to get through was that piloted by Mr. G. Lovv- 
dell. Much interest has been aroused by frequent visits 
of the Airspeed ‘ ‘ Courier ’ ’ which is being demonstrated by 
Mr. Naish. Brooklands Airw'ays are doing a steady busi- 
ness, one of their passengers being Mr. Fothringham, the 
motor racing driver, who was flown over to Germany. Mr. 
Thom, the Sales Manager, has been over in Amsterdam 
demonstrating the " Tiger Moth.” Several private mem- 
ber.s of the Club flew over to Amsterdam on the occasion 
of the opening of that town’s Aero Club ; among them 
were Messrs. Ahlers, Mendl, Telders and A. W. Fairlie. 

r\E HAVILLAND SCHOOL OF FLYING 

^ The number of hours flown during the week was 90. 
The Club have to congratulate Mr. Robert Douglas, a mem- 
ber of the cast of ” Ten Minute Alibi,” on obtaining his 
"A” licence. The Stage and Screen Sporting and Aero 
Club Theatrical Garden Party, which has been organised 
by Maj. Graves and Mr. J. Raglan, will take place on 
Friday, September 29. 

I ONDON AEROPLANE CLUB 

The house warming, which was held on Saturday, 
September 23, was a great success, many members gather- 
ing to greet their new instructors. As a result of the move 
there was very little flying over the week-end, though on 
Sunday the machines were kept busy all the day long. 
The machines of the Technical School have been added to 
the Club, making a total of six in all. 

ARDIFF AEROPLANE CLUB 

The flying times for the week ending Sunday, Septem 
ber 24, totalled 9 hr. 45 min. dual. 5 hr. 10 min. solo, and 
30 min. tests. One new flying member, Mr. H. G. Lewis, 
has joined the Club. 

MEWCASTLE-UPON-TYNE AERO CLUB 

^ ^ The Newcastle Aero Club will be closed from Saturday 
evening, September 30, to Saturday evening, October 14, 
for the stafi holiday. During this time the machines art- 
being sent to Brooklands for the renewal of their C’s. of A., 
therefore there will be no solo or instructional flying dur- 
ing this period ; the aerodrome will be open, however, from 
10 a.m. until dusk each day for the conveniehce of visiting 
pilots. 

IV/IAIDSTONE AERO CLUB 

The Maidstone Aero Club will hold their first monthly 
“ At Home ” of the autumn on Sunday, October 1, and all 
those interested will be welcome. In the afternoon there 
will be a motor cycle and car gymkhana, to be followed in 
the evening by a special gala dance. 

L^ENT FLYING CLUB 

Flying times for the week ending September 24 
totalled 20 hr., new pupils being Dr. Fraser and Mr. Doyle. 
Miss Joan Ram.say, aged 16, has done her first solo ; she 
is the fourth member of the family to learn to fly. Mr. 
Ramsay still continues to fly both a ” Moth ” and an 
” Autogiro,” although he is 71 years of age. A general 


meeting of members was held on September 24, when it 
was decided to reduce the flying membership subscription 
from £3 3s. a year to £1 Is. a year. 

CKEGNESS AND EAST LINCOLNSHIRE AERO CLUB 

Although joy-riding figures have fallen off considerably 
during the last three weeks, a considerable amount of 
taxi work has been done both in the “Fox Moth ” and 
” Puss Moth,” flights being done to the Isle of Man, Dar- 
lington, Saltburn, Taunton, Edinburgh, Liverpool, and 
London. Mr. Kenwick has joined the Club as a flying 
member, and Mr. Broughton has done his first solo. Two 
members of the Club competed in the " Journal Cup 
competition, but were among the ” also rans ”; they were 
Messrs. Townsend and Henshaw ; the former has now com- 
pleted 100 hr. flying necessary for a “ B ” licence, and is 
shortlv taking his tests. 

NdORFOLK AND NORWICH AERO CLUB 

The week ending September 16 provided favourable 
weather, and 30 hr. flying w-as done, two pupils, Miss 
V. Inglis and Mr. W. G. Watson, passing tests for 
” A ” licences. Instruction was given by Mr. Collier 
to Mrs. H. Sparks, Miss V. Inglis, Messrs. W. G. Watson, 
F. W. Rushmer, J. B. I’urefoy, H. Wilson, and P. 
Britton. Solo flights were done by Misses W. F. Hudd, 
V. Inglis, F. Henfrey, Messrs. H. Birchall, A. Kirkby, 
H. C. Stringer, P. M. Britton, F. Dawson Paul, W. G. 
Watson, J. B. Purefoy, S. Hansel, E. V. Goodhill, F. 
Rainbow, A. A. Rice, and A. J. Morris. Mr. S. Hansel 
took a machine away to Leeds for the week-end. 

Visitors to the Club during the week included Dr. 

Gregorv' in a ” Gipsy III Moth ” from Heston, Capt. 

A. N. Diamant in a ” Puss Moth ” from Sywell, Mr. and 
Mrs. Arch, Miss Dodo Watts, Messrs. Jack Hobbs and 
Woods, in a Fokker from Surrey, and Mr. R. Russell in a 
” Moth ” from Han worth. 

The following received instruction from Mr. J. Collier 
last week; — Messrs. P. Britton, J. Purefoy, H. Wilson, 
F. W. Rushmer, J. C. Smith and Miss N. Deacon. Soloists 
were: — Capt. J. D. Paul, Messrs. S. Hansel, H. C. 
Stringer, A. R. Kirkby, J. B. Purefov, A. J. Morris, 

E. V. Goodhill and Miss W. F. Hudd. Mr. H. C. 
Thompson, of Snettisham, who has joined the Club, 
received some refresher instruction. 

Visitors to the Club last week were Mr. and Mrs. Turner 
in an Avro ” Cadet ” from Heston, Mr. and Mrs. H. 
Deterding in a ” Fox Moth ” from Daventry, Mr. Wright 
irom Castle Bromwich in a ” Puss Moth,” Mr. Smith- 
Barry, also in a ” Puss Moth,” from Heston, Mr. M. D. L. 
Scott and Miss Patterson from Heston (” Puss Moth ”). 

Another dance will be held in the clubhouse on Wednes- 
day, October 11, for w'hich tickets may be obtained from 
the Secretary at 3s. 6d. each. The Club’s Annual Ball will 
be held at the Thatched Assembly Rooms on Friday, 
November 3, Fred Anderson’s Park Lane band having been 
engaged for the evening. 

I INCOLNSHIRE AERO CLUB 

^ Hours flown during the week totalled 38, with 14 
pupils under instruction. The number of passengers carried 
on the Humber Air Ferry during the week was 145. On 



A BRITISH SUCCESS IN POLAND : This R.W.D.5 machine, fitted with a “ Hermes IV ” and piloted 
by M. Pronaszko, obtained first place in the Fifth Round Poland Flight which took place on 

September 2-10. 
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AIR-NAVY 
EXERCISES 1933 


Photograph Courtesy of "Aeri^lme*' 


SOME PRESS COMMENTS on the performance of the 
BOULTON-PAUL “ SIDESTRANDS ” 


The Times, 25.9.33. 

“Then the twin-engined Side- 
strands of No. 101 Squadron were 
detached to deal exclusively with 

the aircraft carriers 

Within 54 minutes of their take- 
off they were dropping bombs on 
the big ships some 70 miles 
away.” 


The Daily Telegraph, 25.9.33. 

"The twin-engined bomber affords a 
very steady platform and a very high 
percentage of hits is obtained even from 

greater heights Coming 

in to land was celebrated by an amazing 
performance of stunt flying. The 
Sidestrand, notwithstanding she is big, 
has almost the nimbleness of a scout.” 


The Morning Post, 25.9.33. 

“One of the most successful air attacks was launched by 
No. 101 Squadron against the Red Fleet’s capital ships 

Renown, Malaya and Warspite the twin-engined 

Boulton & Paul Sidestrands, the only Blue Force machines, 
according to some views,capableof carrying bombs sufficiently 
heavy to damage a capital ship— set out, located their 
objectives from a height of about 9,000 feet, and swooped 
to attack in line ahead, each machine dropping his 
theoretical bombs as it passed." 


BOULTON & PAUL LTD., NORWICH. ENGLAND • London Office ; 139, Queen Victoria St., E.C.4. 



m prove Performan 


P 


DUNLOP RUBBER 
COMPANY LIMITEP 
FORT DUNLOP. 
BIRMINGHAM, 
firjnchci tliroughoul the World. 
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An aerial view of the Scarborough Aero Club’s aerodrome at Ganton. (Flight Photo.) 


Thursday, September 21, Sir Alan Cobham’s National 
Aviation Day Display visited the aerodrome. 

hJEW ZEALAND CLUBS 

' At a meeting of membe'rs of the Tauranga, Matmata 
and Whakatane Aero Clubs, which was held at Tauranga, 
a deputation from the Auckland Aero Club, consisting of 
Messrs. W. A. J3oucher (President), J. D. Swann (Secre- 
tary), and Fit. Lt. Allen (Instructor), was present. The 
jjurpose of the meeting was to endeavour to arrange for 
the Auckland Club to carry on tuition and flying practice 
at Tauranga and in adjoining centres. Mr. Swann empha- 
sised the importance of clubs to aviation in general. The 
Auckland Club felt justified in assisting other clubs though 
no financial profit could be expected. After discussion, the 
clubs represented agreed on negotiations being concluded 
on the lines suggested. 


IVIL FLYING IN LAHORE 

The visit of the Deputy Director of Civil Aviation to 
Lahore is reported to have given the inhabitants of that 
place who are intere.sted in aviation an opportunity of 
discussing plans for the renewal of flying in the district. 
Lahore will probably possess a flying club early in October. 

A ERO CLUB OF SOUTH AFRICA 

It may interest readers of Flight to know that the 
Aero Club of South Africa no longer exists. The head- 
quarters of the Club were transferred to Johannesburg from 
Cape Town some years ago, and it has since been allowed 
to lapse. Efforts made to revive the club failed to produce 
any response, and it can, therefore, be assumed that it is 
now dead. All private flying in Cape Town is centred at 
the aerodrome of Aero Services, Ltd., Wynberg, Cape 
Town, to whom inquiries should be made on matters aero- 
nautical. 


DEATH OF MAJOR COCHRAN-PATRICK, D.S.O., M.C. 


W E very much regret to hear of the death in an 
air crash of Maj. Charles Kennedv Cochran- 
Patrick, D.S.O., M.C., F.K.G.5., A.F.K.Ae.S., 
at Baragwanatti, Johannesburg. .According to the 
information available at the moment of going to press, 
Maj. Patrick was taking off in a special “ Dragon ” which 
had been fitted out for survey work, with Sir Michael 
Oppenheimer, Bart., as passenger The aerodrome is at a 
height of 6,000 ft. above sea-level, a fact which this very 
skilful and careful pilot may have forgotten for a moment. 
He is said to have stalled in a vertical turn near the 
ground, and both he and his passenger were killed. 
Among the, many pilots whom we have known we should 
have thought none more unlikely to take any sort of 
needless risk than Maj. Cochran-Pa trick. 

In the early days of the war Maj. Cochran-Patrick was 
one of the first pilots to make a name for skill in air 
fighting and in general flying. At the moment we cannot 
say how many enemy aircraft he shot down, but the 
present writer has heard him speak of something happen- 
ing ” on the day when my 13th Hun was confirmed.” 
Most of his fighting was done in Spads. At the end of the 

@ @ @ 

I.A.T.A. 

The Marquess of Londonderry, Secretary of State 
for Air, opened the session of the International Air Traffic 
-Association yesterday, Wednesday, September 27. In 
welcoming the delegates, the Air Minister paid a tribute 
to the memory of the late Sir Sefton Brancker and the late 
Mr. Holt Thomas, as well as to the director-general of 


war he went to the .Air Ministry' to take charge of air 
fighting training. Then he returned to civil life, and for 
a short time joined .A. V. Koe & Co., Ltd, Then he took 
charge of an expedition to Venezuela to search from the 
air for oil deposits. While in South America he discovered 
from the air a hitherto unknown mountain right in the 
path of a proposed road through the forest, and so saved 
much money to the Government of British Guiana, who 
named the mountain Mount Patrick after him. The ex- 
perience which he gained during this expedition deter- 
mined the rest of his career. He devoted himself to air 
survey and photography. Acting for the Air Survey Co. 
he carried out the survey of the delta of the Irrawadi 
river in Burma. Then he joined the Aircraft Operating 
Co., and took charge of surveys in Brazil, Iraq, Northern 
Rhodesia, and elsewhere. 

Maj. Cochran-Patrick was one of the most charming 
men one could wish to meet, and his manner was so gentle 
that it was hard to realise that he had been one of our 
most doughty air fighters. Careful and thoughtful in all 
that he did, one would have thought that he of all men 
would never die in an aeroplane crash. 

S S S 

I.A.T.A., Jonkheer van den Berch van Heemstede. He 
said that the traveller who today takes a ticket at Croydon 
for Constantinople very seldom realises how much he owes 
to the I.A.T.A. for the ease and smoothness of his journey. 
Lord Londonderry went on to say that the aeroplane was 
destined to be the most potent instrument of peace among 
the nations, and he strongly contradicted the idea that 
it should be regarded mainly as an instrument of war. 
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THE FLIGHT TO MOSCOW : The new Dewaitine D.332 monoplane just before leaving Le Bourget for 
Moscow, with M. Pierre Cot, Air Minister, on board. 


THE FRENCH AIR MINISTER’S TOUR 


W E have already referred, briefly, to the “ show- 
the-Flag ” air tour to Kussia undertaken by 
the very active French Air Minister, M. Pierre 
Cot. We are now able to give our readers a few 
more details of this Propaganda flight, which may be of 
interest. 

The group of French transport planes of the latest and 
fastest types, with the Air Minister and a number of high 
aviation officials on board, left the Paris District on 
September 12 for Moscow, making several intermediate 
stops on the way. This squadron was composed of the new 
Dewoitine D.332, the Wibault-Penhoet 282 T. and the 
Marcel Bloch type 120, all three-engine machines of metal 
construction throughout. They took off at different times 
during the day, the Marcel Bloch leaving from Villa- 
coublay, the two others from Le Bourget. 

The Marcel Bloch was the first to take off. It was 
piloted by Chief Adjutant Raynaud, of the 34th Aviation 
Regiment, with Capt. Dasque, of the Service Technique, as 
his assistant, and also carried a radio operator and four 
mechanics. The plane left Villacoublay at 10.50 a.m. for 
Lwow, Poland, via Prague, where it was joined by the other 
two machines on the following day. The Wibault machine 
took off from the Le Bourget apron at 11.17 a.m., piloted 
by Gaston Durmon, the chief pilot of the C.I.D.N.A. 
system, with Capt. Terrasson, of the Service Technique, as 
assi-stant pilot, and a radio operator and mechanic. The 
passengers comprised a distinguished group composed of 
MM. Albert Caquot, Directeur-General of the Service Tech- 


nique, Emmanuel Chaumie, Directeur of Commercial Avia- 
tion and Dekay’ser, Capt. Alamichel and Lt. Noel, of the 
Air Minister’s Staff. The Wibault plane followed the 
Marcel Bloch to Lwow, where they- met the Dewoitine plane 
with the Air Minister and his party aboard, the next day. 

.M. Pierre Cot, the Air Minister himself, boarded the new 
Dewoitine plane, piloted by Marcel Doret, at the Le Bourget 
apron at 3.35 p.m. Tuesday afternoon, and, without any 
accompanying ceremony, took off for Strasbourg as his first 
stop, where he reviewed the 2nd Aviation Regiment. The 
Minister and his j^arty left Strasbourg early Wedne.sday 
morning for Lwow, whence, in company with the two 
other planes, who met them there, they flew to Moscow, 
via Kiew and Kharkoff, arriving at the Russian capital on 
Friday, September 15, at 2.30 p.m. The Ministerial party 
were received on landing by leading Soviet officials, includ- 
ing M. Maxim Litvinoff, the Minister of Foreign Affairs, 
and the heads of the Air Force. Numerous functions were 
given in their honour, and inspections made of the various 
aviation installations and material. 

Two other planes also left Paris the following day to 
join the Ministerial group in a semi-official capacity. The 
B16riot machine, Joseph Le Brix, piloted by Maurice Rossi 
and Paul Codos, the new long-distance record holders, and 
the three-engine Couzinet plane, the Biarritz, piloted by 
Charles de Vemheilh, who has also made a number of long- 
distance flights, took off from Le Bourget Wednesday morn- 
ing about 8 o'clock at an interval of an hour apart. M. 
Pierre Cot arrived back in Le Bourget on September 22. 







1 












FLYING SAMPLES : Three of the French commercial aircraft which were flown to Moscow to show the Russian® 
what France can produce in this way. Top, left, the Wibault-Penhoet 282T. ; right, the new Marcel Bloch 120 and, 

below, C. de Vemheilh’s Couzinet monoplane Biarritz. 
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THE CENTRE OF GRAVITY POSITION OF AN 
AUTOGIRO 

By J. H. Ceowe, M.Sc., A.F.R.Ae.S. 

The problem of the Autogiro at large angles of incidence 
is mainly one of stability and control. In this respect 
it is similar to the Helicopter. It has been amply 
demonstrated that a screw can be designed which will 
give the necessary lifting power to take a machine up 
vertically. There remains the problem of producing 
equilibrium between the forces involved when there is 
no air stream, apart from the induced velocity of the 
rotating blades, in which to operate a control. 

The qne.stion of whether an Autogiro can land trulv 
vertically can only be settled by a consideration of the 
stability and control of the machine involving as this 
docs a discussion on C.G. position. The aircraft must be 
balanced at all possible angles of incidence when we can 
see what degree of control is required to hold the air- 
craft at any particular gliding angle. Also from our 
tail .setting curves or overall moment curves we shall 
see the clegree of longitudinal static stability for dif- 
ferent C.G. positions. This latter should give us possible 
C.G. positions, since an aircraft that has inherent static 
instability at steep angles of glide is obviously inadmis- 
sible, and, knowing the possible C.G. positions, we 
should be able to arrive at possible gliding angles. That 
the C.G. positions afFects the possible gliding angle will 
be apparent later on. 

There is always, of course, the psychological aspect of 
vertical descent. It is quite likely that descent at 
45 deg. to the horizontal looks to be, at any rate if 
not vertical, nearer vertical than 45 deg., since we are 
not accustomed to aircraft descending at such steep 
angles. The small run on landing (the forward velocity 
at a gliding angle of 45 cleg, is about 16 m.p.h.) con- 
siderably aids the imagination in picturing vertical 
descent. This is an aspect of the problem that need not 
concern us. 


There are three possible positions for the C.G. of an 
Autogiro; it may be forward of the vertical .shaft, 
til directly beneath it or behind it. Take first of all a 
very elementary consideration of the balance of the 
machine descending vertically. Sinc-e the axial induced 
velocity will be something less than the vertical velocity, 
the resultant air velocity acts upward ; there is thei'efore 
a positive lift on the tailplane. It is obvious, tlierefore, 
that the C.G. cannot be in front of the vertical shaft, 
since the only other forces aeting are the weight acting 
throngb the C.G. and the drag of the blades acting 
vertically upwards through the shaft; the aircraft cannot 
be ill equilibrium. At a vertical velocity of .30 f.p.s., 
which would appear to be about the minimum sjieed 
at which an Autogiro descends vertically, assuming that 
it can so descend, the di’ag of the tailplane, allowing an 
air speed equal to the speed of vertical descent minus 
the axial induced velocity, can onlv be of the order of a 
few poniuls. Neglecting any moment due to the body 
therefore, the only possible C.G. position is a fraction 
of an inch liehind the vertical shaft. It will be shown 
later on that the aircraft is definitely unstable with 
the C.G. under or behind the vertical shaft. The degree 
of instabilitv rises as the incidence increases. There is 
also the fact that since the air speed over the tail 
would be of the order of 10 f.p.s., even with an all- 
moving tailplane with 90 deg. movement the amount of 
control available in this attitude is practically negligible. 

It would appear, therefore, that an Autogiro cannot 
descend truly vertically in still air. That the actual 
gliding angle possible depends on C.G. position is 
easilv demonstrated. Consider the aircraft descending 
on an even keel with the C.G. a few inches in front 
of the shaft. The thrust of the Autogiro acts vertically 
upwards, and will produce an anti-clockwise moment 
about the C.G. requiring a negative lift on the tail- 
l)lane to balance. As the incidence increases so the 
elevator will have to be held more negative until all 
the control, on both tailplane and elevator, is used up. 
This determines the maximum gliding angle. If we let 
the C.G. move further back less negative lift will be 
required on the tailplane, hence for the same negative 
setting the incidence, and therefore the gliding angle, 
can be greater. 

We can therefore seenre a steeper gliding angle by 
putting the C.G. further aft, but we are limited as 
to the backward travel of the C.G. from a point of 
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view of stability. If we are to achieve steep gliding 
angles, even with a large possible value of negative 
tail range, the possible travel of the C.G. is very slight. 
At such large angles of incidence as the Autogiro 
operates at, the stability of the machine will be found 
to be very sensitive to changes in C.G. position. The 
best position will obviously depend on the charac- 
teristics of the particular aircraft. 

The characteristics of an Autogiro on which the 
following calculations are based have been taken from 
R. & M. 1111. These depend on the values of three 

fundamental parameters, o- the solidity defined as . 

where B = number of blades, c = chord and R = radius, 
6 the angle of pitch of the blades and 5 the mean profile 
drag coefficient. In order to save unnecessary calcula- 
tions these have been assumed to have the values o- = 
0.2, 6 = 2 deg. and 8 = 0.006, and the characteristics 
have been taken from Table 4 of that report. The 
angle of incidence of the rotor is i, defined as the 
angle that the shaft of the Antogiro is inclined back- 
wards to the normal to the direction of motion. and 
Kx are coefficients based on disc area such that 

Lift = Z = Ki,7rR«pV’ \ /, l 

and Drag = X = K.xnR’pV'' f ' 


Calling the gliding angle of the aircraft f, by equat- 
ing forces normal to and along the flight path, we have 
W cos (j) = Z \ 

W sin <j) = R / 

where R = (Kx + KbItiR^pV*. Equations (2) give us the 
usual gliding flight equations — 

Tan <i> = 2 

V> = ■ - - 

P7tR= + (Kx + Kb)> J 
The components of this velocity are — 



Horizontal Vh = V cos (j> 

Vertical Vv = V sin (j» 

Using the above equations and the data already given, 
the curves of Fig. 2 have been prepared which show $ 
and Vv plotted against V. The curves are very similar 
to those that would be obtained for a normal aircraft 
except, of course, that they go down to much lower 
speeds. The minimum Vv is 16 ft. per sec. and the 
minimum is 13 deg. occurring at speeds of 55 ft. 
per sec. and 90 ft. per sec. respectively. As the speed 
decreases below 55 ft. per sec. the vertical velocity 
ri.ses slowdy, but the gliding angle rises quite rapidly. 




The characteristics taken are plotted in Fig. 1. The 
maximum value of i to ivhich the table goes is 41.5 deg. 
which will be just about sufficient for the purpose. In 
the particular machine considered this corresponds to 
a gliding angle of 43 deg. 

Five different C.G. positions have been assumed. If 
the C.G. position is denoted by x with reference to the 
vertical shaft, positive when the C.G. is in front of the 
shaft, then x has been given the values 0.5, 0.25, 0, 
— 0.25 and —0.5 ft. It is assumed that the C.G. moves 
normal to the rotor axis. In addition, the following 
data have been assumed for the Autogiro : R = 17.5 and 

\V = 1930 (such that — ^ 2, a normal loading for 

ttK* 

these machines) tail area Sj = 30 sq. ft., tail arm 1 = 
15 ft., with C.G. at as = 0, vertical distance from pivot 
of blades to C.G. a = 6 ft., parasite drag coefficient, 
including air screw, Kg = 0.0035 (based on disc area as 
for Kx). 

Haring the characteristics of the rotor and the above 
data for the aircraft, the balance of an Autogiro pre- 
sents no difficulties whatsoever; it is, in fact, a simpler- 
process than the balance of a normal aircraft, since the 
Autogiro has no shift of centre of pres.sure. One point 
of difference arises, of course, and that is in the calcula- 
tion of downw'ash ; this will 'be dealt with la-ter on. 
The equations of gliding flight are put down here for 
the purpo.se of defining the svmbols used. 


Thus at a vertical velocity of 20 ft. per sec. the gliding 
angle is 34 deg. as against 17 deg., w-ith a vertical 
velocity of 16 ft. per sec. It would appear that for 
V, = V, that is, for vertical descent, the curve is 
tending tow-ards 30 ft. per sec. unless it bends back, 
in which case it may be higher than this figure. In 
R. & M. 1111 Glauei^ states that for an Autogiro with 
this loading the velocity of vertical descent would be 
between 30 and 35 ft. per sec. However, what happens 
to the curves after a gliding angle of 45 deg. is reached 
need not concern us, as it is very improbable that this 
figure has been exceeded in still air. It is improbable, 
indeed, that the maximum-lift coefficient at 40 deg. 
incidence has been very much exceeded, since the descent 
of an Autogiro must become more rapid after this figure 
is reached. 

For the moments about the C.G., referring to Fig. 3, 
if X is the distance of the C.G. in front of the vertical 
shaft, we have 

Zji = — Z (x cos4 -h a sin i) \ (6) 

Xj[ = X (fl cos i — a- sin i) / 


where the suffixes M stand for moments. In order to 
obtain coefficients we propose to base these on the 
constant arm a. Thus if Kjj is the moment coefficient of 
the rotor about the C.G. — 


KMPTtR^aV* = X (« cos f — a- sin i) — Z (a- cos i -f a sin i) 

Kji = Kx ( cos t — - sin — Kz ( - cos i -f sin fj. . (®) 
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K»i has been worked out tor tlie the different C.G. 
positions over the whole range of incidenee ; these are 
shown in Fig. 4. A body moment has been included, 
but this is not important. The body is assumed to 
have a constant centre of pressure forward of the C.G. 
and below it (as the C.G. of an Autogiro is always high 
in the fuselage). The moment will tlien be of the form 

=: Ki sin (i ~ K„)V^ (7) 


Kj and K„ have been given values by assuming that 
tlie moment is zero at 10 deg. iiutidenoe, and also that 
the arm of the drug force is 6 in. at low incidence. 
Kji will be taken to include the coefficient due to 
equation (7).'* 

Before we can estimate the lift due to the tail we 
must have the velocity over the tail and the angle of 
attack. Referring to Fig. 5, the axial induced velocity 
of an Autogiro is given bv equation (111 of R. & AT. 
1111 — 


T 

2rcR“pV' 


( 8 ) 


where T is the thrust (equal to the weight! and A"' is 
the resultant of V and v. It is assumed that v has a 
constant value over the disc, so that the downwash 
velocity over the tail is also v. V* is given by — 


V '2 = (V sin i — vf + cos'^ i 


(9) 


If a is the incidence of to the normal to the shaft, 
then 

m 

' V COB I ' 


Hence, if ot is the tail setting to the normal to the 
shaft, the true incidence at the tailplane is (a + a^) and 
the velocity over the tailplane V‘. In order to find 
■u and V“ we must proceed by approximations. Since 


V = -^by putting V* 


V, we obtain a value for v, 


and inserting in equation (9) obtain V* and then re- 
insert this in the equation for v and so on. 

As regards tail characteristics, we have put the slope 
of lift coefficient, against incidence equal to 0.02, so 
that 

Ki == 0-02 (a -b «!•) (11) 

and tail lift = TL = Ki,pStV'=> = 0-02 (a + ai)pSiV'“ . (12) 


If the arm of the tailplane is measured normal to the 
shaft, then the tail lift moment is 


(TL)m = — 0 -02 (a -f- «t) pStV I cos i .... (13) 
or expressed as a coefficient to be added to Kjj 

St I 

K'm = - 0-02 (a -b a,) :^iyj - cos f ... (14) 


For the purpose of showing static stability it is, of 
course, immaterial what value we take for ar, so this 
has been put equal to zero. The tail-moment coefficients 
are shown for x = 0..7 on the same curve as the rotor 
moments, Fig. 4; owing to their cloi?e coincidcuc*. only 
one curve is given. 

The .sums of these luoiuents (Kj, -b K'm) which wc 
shall call Kj,, are shown plotted in Fig. (5. A negativt^ 
.slope for these curves indicated statii; stability. It will 
be seen, thtu-efore, that the aircraft is stable with the 
C.G. in if rout of the shaft and unstahle with the C.G. 
aft. With the C.G. directly under the shaft the moment 
curve shows slight instability. The stability, however, 
is best shown by means of tail-setting curves by assum- 
ing the aircraft to be in equilibrium. In addition, we 
shall see from these curves the amount of control re- 
quired for any sjieed, and hence by a.ssuming a certain 
amount of control to be available, shall be able to arrive 
at the possible gliding angles for different C.fl. posi- 
tions. Accordingly we put 

KjiptcRW^ = 0-02 (oi -b oct) pSfV cos i 


or «•[. = 


K jittR^V^u 

0-02 cos f 


(15) 


where a is found by means of equation (101. These 
values for ai as.sume, of cour.se, that the elevator is held 
in line with the tailplane. They can be interpreted in 
terms of elevator setting by putting 

h 

a.f — a'l -b t] ( 16 ) 

a 

where a'x is the setting of the tailplane and r, that of 

the elevator. ^ is plotted in R A iM. 1095. It will be 
a 

sufficient for our purpose, however, to use values of ax. 
These values are plotted against V for the five different 
C.G. positions by means of equation (15) and are shown 
in Fig. 7. A negative slope indicates instability the 
same as for the K„ curves. It will be apparent how 
very unstable the machine becomes with the C.G. either 
under or aft of the vertical shaft at low speeds. 

As regards control, we have assumed for the purpose 
of obtaining definite figures a maximum control angle 
on the tailplane of +20 deg. This is taken to be the 
value of ax from equation (16) when a'x and ■») have their 
respective maximum values. The positive limit does 
not really interest us since the aircraft would not fly 
at such low speeds without the C.G. being in front of 
the shaft, but it has been included in Table I for the 
purpose of showing how the maximum available control 
limits the gliding angle. Table I show's the maximum 
possible gliding angle and the components of velocity 
for different C.G. positions. The x — 0 point has had 
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to 1)0 extrapolated somewhat, and it is doubtful if this is 
justified, since the inininium velocity possible for the 
Autogiro might well be above .32 ft. per sec. 

Taking the two possible C.G. po.sitions, x = 0.5 and 
X = 0.25, it will be seen that a great deal is to be 
gained by having the C.G. at 0.25 in preference to 0.5. 
The gliding angle is increased from 20.8 deg. to S4 deg. 
with only an increase of about 7 ft. per sec. in the 
vertical speed. The vertical component at x = 0.25 
should still be low enough to be dealt with by the 
undercarriage, and the horizontal component is onlv 
20 m.p.h. 


Table 1 

ai = ± 20° 


C.G. 

X 

V F.P.S. 

Horizontal 
' Comp, of i 
1 V F.P.S. 

Vertical 
Comp, of 
V F.P.S. , 

1 

Ghding 

-•Vngle 

0‘5 

47 

44 

16-3 

20-8° 

0-25 

35 • 5 

29-4 

23- 5 

34“ 

0 

32 

21-8 

23 

47“ 

— 0'2f) 1 

42-5 

38 • 6 

17-2 

24-5° 

-0’5 

54-0 

5:>u 

i 1 

](M 

i 

17-2“ 


If the tailplane had an available range of 90 deg. it 
would make but little difference to the possible gliding 
angles, since the maxnnum-lift coefhcient of the tail- 
plane would be reached at a speed very little less than 
the speed cori'esponding to 20 deg. setting, and the 
aircraft can then no longer be in equilibrium. 

An aircraft rarely lands in absolutely still air ; this, 
no doubt, accounts for the steep angles at which an 
Autogiro de.scends, and is in fact the only way in which 
to account for vertical descent. The horizontal speed 
of the Autogiro is If Vw is the wind 

velocity the speed relative to the ground is then 
y/V" — Vy^ — V„. Hence, if fw is the gliding angle 
relative to the ground witli wind velocity \ w, then 


Value.s are given in Table 2 of wind speed iiecessarv 
to convert ip into different values of Considering 

the case of the C.G. at x — 0.2,5, the possible gliding 
angle in still air is .34 deg. and a wind speed of 29 ft. 
per sec., or 20 miles por hr., is necesary to change thus 
to a gliding angle of 90 deg., or, if we take 70 deg. as 
constituting an apparent vertical de.scent, the wind 
speeil necessary is onlv 2.3 ft. per sec., or 16 miles 


Table 2 


Wind Kpoed (F.P.S.) neceseary to alter <p to 



j 50“ 

60° 

1 70° 

OC 

O 

0 

90° 

20 

31 

35 

39 

42 

46 

25 

23 

28 

32 

34 

.37 

30 

17 

22 

26 

30 

33 

35 

, 12 

17 

22 

25 1 

29 

40 

1 8 

12 

18 

22 

26 


per hr. The horizontal landing speed under these con- 
ditions is only 6 miles per hr., which means practically 
zero landing run. 

It is quite likely that the hgures given above might 
l)e considerably improved upon in the latest Autogiros, 
more particularly in the C.30, in which control is 
obtained by tilting the rotor backwards. This has the 
effect of putting the C.G. further aft at the higher inci- 
dences, and so securing a steeper gliding angle. Then 
again the characteristics of the latest Autogiros may 
somewhat modify the calculations. 

Cierva records in the Journal of the Royal Aero- 
nautical Society that an Autogiro has for a short tune 

x'oached an incidence of 87 deg. This is no doubt po.s- 
sible at the instant of landing provided the pitching 
moment of inertia is sufficiently great to balance the 
forces out of equilibrium. This incidence could, ol 
course, be reached by means of gust velocities. 

It has been assumed iu the above calculations that the 
incidence of maximum Kl is about 40 deg. This again 
may be increased in the C.30, thus resulting in the con- 
siderable advantage of slow vertical speed at high angles 
of incidence. There is, of course, no reason why an 
Autogiro should not fly well beyond the maximum-lift 
coefficient, since the danger of a sudden stall due to 
loss of control is entirely absent with the Autogiro. Pro- 
vided there IS the control available, there is no reason 
why any incidence should not be reached, and once this 
incidence is attained, although control falls off, the air- 
craft will just sink down slightly more rapidly, since it 
must be laterally stable at all angles of incidence. 

It is this fact, that the incidence of maximum Kj, can 
safely be passed, that gives the Autogiro such an advan- 
tage over the aeroplane, for, after all, safety must be 
the first criterion of any aircraft. There is little doubt 
that the Autogiro will play a big part in the future of 
air transport. 
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These Reports are published by His Majesty’s 
Statioiieiy Office, London, and may be purchased 
directly from H.M. Stationery Office at the following 
addresses ; Adastral House, Kingsway, W.C.2 ; 120, 
George Street, Edinburgh ; York Street, Manchester ; 
1, St. Andrew’s Crescent, Cardiff; 15, Donegall Square 
W’est, Belfast; or through any Bookseller. 


Oil Cooling for Aircraft. By B. C. Carter, 
F.R.Ae.S., M.I.Meeh.E. Communicated by the Director 
of Scientific Research, Air Ministry. R. & M. No. 1486. 
(58 pages and 36 diagrams.) September, 1931. Price 
3s. 6d. net. 

This report has lieen prepared as a review of means of oil cooling for aircraft 
ami as an analysis of the problem of oil cooling. It is comprehensive in its 
survey and deals -with all the main prohlcm.s on this subject as affecting present 
day engines. For convenience the subject has tieen grouped into three 
.sections. 

In Section 1, the chief basic quantities involved are reviewed and some 
values for cooling coefficients, etc., are given for reference purposes. 

In Section 2, a quantitative analy.sis is made of the rate of transference 
of heat from oil to metal and from metal to air, Tlii.s analysis is based on 
simple theory, using the results of certain tests. A form of graph has been 
devised for depicting the characteristics of oil coolers as regards heat trans- 
ference. Borne estimates are made of thickness of virtual laminar layers of 
oil, in eoiitaet with the metal .surface.s of coolers, through ahich the heat 
passes by eouduetlon only. This matter ia considered in fuller detail in 
Appendix I, and the transference of heat from a Iluid in laminar motion is 
examined in Appendix II. 

In Section .‘i, types of oil coolers in use, under trial, or proposed, are 
described. Some information i.s given concerning the performance of these 
coolers, and in certain cases the results of tests are analysed. 

In Appendix III, the use of an intermediate fluid in the cooling of oil is 
considered and some test results are given. 

Little difficulty uresents itself in arranging to dissipate two or three horse- 
jiowerfrom the on, but for higher rates of dissipation, particularly in a warm 
climate, an oil cooler tends to become bulky and heavy, and possibly to have 
excessive drag. 

The importance of drag depends upon the speed of the machine, as well as 
upon the design of the cooler, because the power absorbed in drag increases 
almost as the cube of the airspeed, whereas the heat dissipation Increases 
at a lower rate than the first power of the airspeed. Put otherwise, the ratio 
of the power absorbed in drag to that represented by the rate of heat dissipa- 
tion. increases practically as the square of the speed. At low aircraft speeds, 
this ratio is so small that the power lost in drag is negligible, but, at higher 
speeds, the drag horse-power may he very important if the cooling surface 
is not part of the aircraft surface. 

For racing aircraft, it is essential to employ part of flie aircraft .surface for 
oil cooling, and for high speed non«raoiug aircraft if is desirable to do the 
same. 

To get the best results involves making arrangemeuts for oil cooling at an 
early stage of the machine design, witli sufficient information available 
to enable the cooler performance to be predicted. At present there are 
important gap,s in our knowledge of the subject, and a corresponding element 
I If doubt concerning the provision that needs to be made for oil cooling. 

The amount of horse-power that will require to he dissipated from the 
oil to prevent excessive feed temperatures is largely a matter of surmise 
liecau.se it depends upon the degree of cooling of the engine as installed- A 
considerable amount of cooling is often effected in the oil tank and pipes. 
Thus, when oil temperature measurements are made, the location of the 
thermometers has an important bearing on the interpretation of the results. 
Kven if the horse-power to be dissipated is known, the size of cooler required 
cannot lie estimated within very close limits, except from previous practice, 
because the metal-air and oil-metal heat transfer coefficients depend upon 
many factors. 

From the values of these coeflleients given in this report, it should be possible 
to make some progress towards superseding trial and error methods and 
towards the adoption of oil coolers which do not involve added drag. 

Where oil is sprayed on a surface above the oil level in the tank and drains 
aw'ay from the surface, the cooling element cannot become filled with 
congealed oil. Thus the danger is eliminated of the cooler ceasing to control 
the feed oil temperature under all flight conditions. The method has a further 
advantage which concerns vulnerability. In the event of the cooling element 
being punctured, the rate of oil leakage is small in relation to the rate at 
which the total oil content of the system is circulated. 

When the sprayed surface is below the oil level in the service tank, no air 
vent Is provided and the cooler acts as an air vessel under the small pressure 
needed to force the cooled oil through a pipe discharging above the oil in the 
tank. 

Spraying introduces its own difficulties and these should be mentioned. 
To get the best results from spraying Involves using a pressure of 30 to 60 lb. 
per sq. In,, and where scavenge pumps have not been developed to operate 
against a back pressure of this magnitude, troubles have arisen in isolated 
instances with frothing, cavitation at the scavenge pump Inlet and pressure 
fluctuation. These have been due to the presence of air and are peculiar to 
the engines concerned. Many other tests have been made without such 
troubles occurring. They should not arise if a separate pump, running full, 
were fitted for circulating the oil through the spray cooler (and cleaner where 
incorporated in the cooler) and back to the engine sump. With this arrange- 
ment a high rate of circulation may be adopted to obtain vigorous spraying 
wlien the rate of heat dissipation necessitates spraying a large area. 

If an oil cooler under trial is found not to give the amount of cooling 
reiiuired it is desirable to determine the coefficients of heat transference 
fi om oil to metal and from metal to air. The latter coefficient may be found 
in wind tunnel tests liy circulating water vigorously instead of oil, and sucTi 
Jests incidentally give the upper limit to the possible performance with oil. 
J'he oil-metal coefficient for each wind tunnel test made with oil may then be 
deduced. An analysis made in this way should indicate any ctianges that 
M ould give improved performance for the conditions under which the cooler 
is to be used. 


it is for considoratiiiii wliether further wind tnnnci tesis be made on the 
more important types of coolei' that project into the relative wind, in order 
to determine the drag, and the coefficients oflieat t ransference under different 
conditions as regards wind speed, tempi'iatures ami rales of oil circulation. 
Ttie oil-metal coefficient for various oii and metal tenipcratnrc.s needs to be 
correlated more closely with the Itcynoid.s number ami otlier non-dimeii.sioual 
quantities for specific tyi»B of oil conler.s, and ftirtlicr experiments might 
he made with this objective. The.sc would not involve tlie use of a wind 
tuimel. 

In preparing tliis report, the author lias drawn freely upon the re.sult.s o 
tests made by his colleagues at ttie Royal Aircraft Kstalilishmcnt in ttic 
i iepartments ci incerned . 

Experiments on Swept-Back and Swept-Eorwahd 
Aerofoils. By D. H. Williams, B.Sc., and A. S. 
Halliday, B.Sc., Ph.D., D.I.C. With an Appendix by 
H. B. Irving, B.Sc. R. & M. No. 1491. (22 pages and 

21 diagrams.) October, 1930. Price Is. 3d. net. 

In the Appendix to tliis report, H. B. Irving lias given some results deduced 
from pressure plotting data on the effects of sweep-back and sweep-forwaid 
on the aerodynamic characteristics of an aerofoil, sliowing that a swept- 
forward wing might possess marked advantages over a straiglit wing or 
one with sweep-back. A delayed stall and an increase in lift at high angles 
of incidence due to sweep-forward were indicated and also an increase in tlie 
rolling moment due to sideslip above the stall. Ttie experiments described 
below were carried out to test tlie conclusions liy determining tlie rolling 
momenhs due to sideslip and roll on an aerofoil with various angles of sweep- 
back and sweep-forward. 

The wings tested were rectangular, aspect ratio 6, with square wing tips. 
They were mounted in tw'O parts on a metal plate in such a way that eacli half 
could be rotated independently about an axis normal to tlie aerofoil in tlie 
centre section up to 30° each way. In this w'ay, wings with any angle oJ 
sweep-back or sweep-forward could be constructed, but each wing tip section 
was at right angles to the centre line of tiie corresponding half of the wing ; 
tlie wing tip section was, therefore, not along the wind direction at 0° yaw, 
except for the straight wing. 

The general conclusions deduced from the experiments may be summarised 
as follows ; — 

(1) Sweep-back and sweep-forward decrease tlie lift below tlie si all and the 
maximum lift coefficient, but they increase the lift above tlio stall, 

(2) 10° sweep-back iialves the value of Ir above the staff but lias little effect 
below the stall, 10° sweep-forward increases Iv above the stall and reduces it- 
below the stall . 

(3) Moderate sweep-back tends towards instability in roll, wlille sweeji- 
forward postpones the change from stability to instability. 

A Study of Aircraft Turning Performance. 
Part I. By S. B. Gates, M.A. Communicated by the 
Director of Scientific Research, Air Ministry. R. & M. 
No. 1502. (8 pages and 11 diagrams.) August 10, 1932. 
Price 6d. net. 

A method ol calculation is proposed by means of which the steady spiral 
motion of an aircraft at small angles to the liorizou can be simply deduced 
from knowledge of its angles of climb and glide in rectilinear flight. Curves 
are shown illustrating (a) true hanked turns at various rates of descent, and 
(6) level turns with various degrees of sideslip, A rough f-stimatc is made 
Of the effect of wing-tip slots. EfiuilibHum of forcei only is considered, and 
the limitations Introduced hy avallahle control will be Studied in a later 
report. 

Performance Tests of Certain Experimental 
Designs of Difpitser and Impeller in a Centrifugal 
Supercharger, with Particular Reference to their 
Influence upon Surging, Including the Effect of an 
Impressed Periodicity of Flow. By G. V. Brooke, 
B.Sc. Tech. Communicated by the Director of Scientific 
Research, Air Mini.stry. R. it M. No. 1503. (43 pages 

and 28 diagrams.) December, 1932. Price 2s. 6d. net. 

The majority of centrifugal superchargers constructed for aero-engine 
service have utilised diffusers containing either a comparatively large number 
of short, straight vanes or a smaller number of curved vanes of greater length. 
In bench calibration tests of such superchargers at constant rotational speed 
of the impeller, in which the mass flow of air is progressively reduced by 
restricting the outlet from the supercharger, it is found that the pressure 
of the air at delivery Increases as the mass flow diminishes until a point Is 
reached at which the discharge pressure decreases abruptly. This sudden 
breakdown In the character of the relation between delivery pressure and 
mass flow Is generally termed the “ surge point.” As a rule It Is accompanied 
by an audible air vibration, the severity of which is greatly Influenced by 
the volume of air enclosed in the pipe system between the supercharger and 
the valve used for throttling the air flow. 

Tests were undertaken to determine the comparative performance of a 
supercharger and the relative proximity of the air flows corresponding 
respectively to maximum performance and to the inception of surging when 
several experimental tirpes of diffuser and impeller were incorporated. The 
components tested included both shrouded and unshrouded impellers having 
either curved or straight radial blades, and diffusers (1) of simple vaneless 
type; (2) containing straight vanes set at various angles ; and (3) constructed 
in the form of two equiangular spiral volutes. 

The simple vaneless diffuser was beneficial in regard to the postponement 
of surging, but produced very low values of adiabatic efficiency and pressure 
ratio of compression. A diffuser of this type is unsuitable for use in a high- 
speed compressor of small overall diameter, as the length of diffuser passage 
available is insufficient for reduction of the final air velocity to the required 
value. The performance of the supercharger was Influenced to a considerable 
extent by change of the diffuser vane angle. 

Improvements in compression ratio and efficiency were obtained from the 
shrouded impellers. In particular, the design incorporating curved blades 
afforded a very high compression ratio, but Its maximum value at each 
Impeller speed was reached at an air flow in close proximity to that at which 
suiRiiig commenced. 

Comparing the performances of the supercharger on the basis of the useful 
power which it enables a hypothetical engine to develop, and excluding the 
cases of the plain vaneless diffuser and the less favourable vane angles, no 
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very pronounced superiority was exhibited by any of the combinations of 
experimental components tested, although the spiral volute diflfuser possessed 
certain characteristics rendering it particularly suitable for application to 
aircraft engine superchargers. 

A Statistical Method op Investigating the Rela- 
tions BETWEEN the ELASTIC STIFFNESSES OF AeUOPL.ANE 
Wings and Wing-Aileron Flitter. By H. Roxbeo 
Cox, Ph.D., D.I.C., B.Sc. Commuuicated by the 
Director of Scientific Research, Air Ministry. R. & M. 
No. 1.505. (30 pages and 9 diagrams.) October 17, 1932. 

Price Is. 6d. 

With the object of preventing in actual wing-aileron systems tlie occurrence 
of flutter or divergence, Frazer and Duncan have made certain recommen- 
dations in their papers*! on the tlieory of wing-flutter regarding the design 
of sucli systems. 

Several of these recommendations are in the form of jirecise statements 
needing little amplification, Imt otlier.s are of a qualitative nature and need 
further definition before they can be applied in design. Of file latter kind, 
tlie most important is tiie recommendation wliich reads : “ All elastic stitf- 
nesses as large as possible,” and tlie present paper describes first steps towards 
the enunciation of a quantitative substitute, suitable fur use in design. 

Even if tlie other recommended uieasures for the prevention of flutter 
and divergence had been completely ignored by a designer, it would be 
tlieoretically possible by sufticieiitly increasing the elastic stitfnesscs of tlie 
wing-aileron .sy.stem, to preclude the occurrence in lligtit of tlie instabilities 
in question. This, even if practicable, would clearly be an extremely wasteful 
method of achieving immunity from flutter and divergence, and it is more to 
the point to attempt to discover the minimum degree of elastic stiifiipss 
wliieti is necessary to prevent instability when as many as possible of tlie 
other preventive measures have been effected. It is emphasised tliat the 
quantitative conclusions of this report should be regarded as stepping stones 
towards this end, and tliat high stiffness should not be considered as a flutter 
prevention measure alternative to a proved preventive measure such as aileron 
mass-balance. 

Criteria based on stiffness are developed, by means of which the relative 
liabilities to wing-aileron flutter of tlie wings of different aircraft may be 
compared. Providing the requisite data are obtained for a sufficiently large 
number of aircraft of various types, these criteria can be used to deduce 
approximate minimum safe stiflfuesses liotli fur aircraft with no sjieelfle 
anti-flutter design features, and for aircraft embodying such features. Tlie 
procedure for using them to this end is illustrated in the report by diagrams 
in which tlie criteria for a number of aircraft are plotted against wing density, 
a parameter which is shown to have an important influence upon critical 
flutter speed. 

While the report is intended primarily to describe the development of a 
method, the diagrams represent some advance towards the speeifleation of 
minimum safe stiffnesses for monoplanes with and without aileron mass- 
balance, and for biplanes wTth and without lialf of their aileron area inboard 
of their outer interplane struts. 


• R. & M. 1155. ■■ The Flutter of Aeroplane Wings. Frazer and Duncan. 

t R. & M. 1255. "The Flutter of Monoplanes, Biplanes and Tail Vnits." 
R. A. Frazer and W, I. Duncan. 

Tueohy of Los8 OF Lateral Control due to Wing 
Twisting. By H. Roxbee Cox, Ph.D., D.I.C., B.Sc., 

and A. G. Pug-slo}-, M.Sc. Communicated liy tin- 
Director of Scientific Researcli, Air Ministry. R. & M. 
No. 1506. (11 pages and (i diagrams.) October 14, 

1932. Price 9d. net. 

In a preliminary report* the present writers put forward a simple theory 
of loss of lateral oontrol duo to wing twisting which was intended to provide 
a basis for the estimation of tlie critical reversal speed for a given wing. 
Subsequent contributions to the subject now- make it possible and de.sirable 
to set out the original theory in a more general form. 

A general expression for the effective roiling moment produced by a small 
aileron displacement is developed for a semi-rigid wing and the critical reversal 
speed at which this moment becomes zero deduced. Tlie application of the 
theory for the prediction of critical reversal speeds for actual wings Is then 
considered and illustrated by reference to certain wings for which the critical 
speed is known. 

The theory appears to be satisfactory for tlie practical prediction of critical 
reversal speeds for wings of normal aerodynamic and elastic characteristics. 


* Loss of Lateral Control in Aeroplane.s due to Elastic Deformation of the 
Wings. — H. Roxbee Cox, Ph.D., and A. G. Pugslev, JI.Sc. (R.A.E. Report 
A.D. 1603/D, Strut, 58, 1931. L'npublished.) 

Distortions of Stripped Aeroplane Wings under 
Torsional Loading. By D. Williams, B.Sc., 
A.M.I.Mech.E. With an Appendix on “ The Appli- 
cation of the Method described in the Report to the 
Problem of the Continuous Beam under Lateral and 
End Loads,” by H. Roxbee Cox, Ph.D., D.I.C., B.Sc. 
Communicated by the Director of Scientific Research, 
Air Ministry. R. & M. No. 1507. (23 pages and 12 

diagrams.) August 11, 1932. Price Is. 3d. net. 

The investigation of the characteristlos Of an aeroplane wing in relation 
to flutter,* and more especially in relation to loss of lateral control,! necessi- 
tates among other things a knowledge of the torsional stiffness of tlie wing. 
The problem treated in this report is that of finding the torsional stiffness of 
an aeroplane wing that consists of two spars connected together by stiff ribs 
at frequent intervals along the span. In a recent paperf Roxtiee Cox deals 


* ” A statistical method of investigating the relations between the elastic 
stiffnesses of aeroplane wings and wing aileron flutter." — H. Roxbee Cox, 
Ph.D. (Unpublished.) 

t ■■ Theory of loss of lateral control due to wing twisting.” — H. Roxbee 
Cox, Ph.D., and A. G. Pugsley, M.Sc. (R. & M. 1506.) 

f " Torsional loading on stripped aeroplane wings." — ^H. Roxbee Cox, 
Ph.D., D.I.C., B.Se. (R. & M, 1486.) 


with the special case in which the spar sections and the distance between tli^ 
spars are constant. When these quantities vary along the span in some 
arbitrary fashion, an analytical solution becomes impracticable and as, in 
actual spars, this is the type of variation to be expected, it becomes necessary 
to find some other method of solution. The method here used is that of 
graphical successive approximations and is analogous to the analytical method 
of Picard, The manner of its application to various cases is described in the 
following pages. One example is worked out in detail in order to illustrate 
tlie procedure adopted. 

The Calculation by Successive Approximation of 
THE Critical Reversal Speed for an Elastic Wing. 
By A. G. Pugsley, M.Sc., and G. R. Brooke, Nat. Dipl. 
Communicated by the Director of Scientific Researcli, 
.\ir Ministry. R. & M. No. L508. (10 pages and 

10 diagram.s.) October 14, 1932. Price 9d. net. 

The critical reversal speed for a semi-rigid wing may be expressed directly 
ill terms of certain readily determinable ciiaracteristics of the wing and 
aileron.* F'ov an ela.stic wing, it appears at present that the roost convenient 
metliod of accurately calculating the critical reversal speed is by a process 
of .successive approximation. In the present report, this method is descrilied 
in detail and illustrated by its application to a particular elastic wing. 

The author concludes tliat, provided the wing aerofoil and aileron aero- 
dynamic characteristics are known, the metliod appears capable of giving 
accurate results wittioiit excessive labour. 


* " Theory of Loss of Lateral Control due to Wing Twisting.” — H. Roxbee 
Cox. Ph.D., and A. G. Pugsley, -M.Sc. (R. & M, 1500, 1932.) 

The Stability of the Static Equilibrium of the 
Elastic and Aerodynamic Actions on a Wing. By 
H. Roxbee Cox, Ph.D., D.I.C., B.Sc., and A. G. 
Pugsley, M.Sc. Communicated by the Director of 
Scientific Itesearch, Air Ministry. R. & M. No. 1509. 
(20 pages and 2 diagrams.) October 3, 1932. Price 
Is. net. 

Tlie aerodynamic loading on tlie wings of an aeroplane in flight depends 
upon the equilibrium conditions for the aeroplane as a whole, and, owing 
to wing elasticity, upon tlie conditions governing the equilibrium of the 
wings themselves. The former conditions vary with the fiiglit case under 
consideration, but in all cases the latter conditions are similar in that the 
aerodynamic and elastic actions on a wing are interdeiieiident. 

This report discusses this fundamental inter-dependence for tlie case of 
a wing held at its root in a steady air stream, a problem in which conditions 
governing the equilibrium of the wing as a wliole do not obtrude. For this 
case the necessary mathematical theory is developed and the analytical 
results given are suitable for application to actual aeroplane problems sucli 
as those concerning wing strength for various conditions of flight or those 
concerning aeroplane stability. 

The Turbui.ence in the Wake of a Body'. By 
A. Fage, A.R.C.Sc. R. & M. No. 1510. (7 pages and 
H diagrams.) September 7, 1932. Price 6d. net. 

Wlien a very long cylindrical body is immersed in a steady fluid stream of 
infinite extent, vortices are slied ulferiiately from the sides of the tiody and 
a vortex street is formed behind the body, if the Reynolds number is sufli- 
ciently higli. At some distance downstream the vortex street breaks up 
and the vorticity created by the body liecomes diffused across the wake. 
AJtliough the flow is then unsteady, the distribution of mean velocity across 
the wake tends to be two-dimenBional in planes at right angles to the lengtli 
of the body. 

The conditions of flow behind an infinitely long body immersed in an 
infinite stream cannot be reali.sed in practice. A close approach to this 
ideal two-dimensional mean flow can, however, be obtained behind the 
central part of a body whose length is great compared witli its breadth, if 
the stream is initially steady, and if the wake is bounded on its two sides by 
steady streams of appreciable breadth. 

At a sufficiently high Reynolds number the wake behind a long bluff 
cylindrical body settles down to a permanent regime in which the velocity 
disturbances are three-dimensional. The maximum values of the three 
components of the velocity disturbances were found to be about the same. 
A special type of flow, in which the disturbances became two-dimensional 
as the plane of symmetry was approached, was revealed at a low Reynolds 
number. 

The conclusion is drawn that the velocity disturbances in the eddying 
wake behind any long cylindrical body, bluff or streamline, will be three- 
dimensional if the Reynolds number is sufficiently great, even although the 
mean flow in planes at right angles to the length tends to be two-dimensional. 

The Effect of Turbulence on the Drag of Airship 
Models. By Hilda M. Lyon, M.A., A.F.R.Ae,S. 
R. & M, No. 1511. (28 pages and 27 diagrams.) 

August 9, 1932. Price Is. 9d. 

The degree of Initial turbulence in the air stream of a wind tminel has an 
important effect on the results obtained from meaaurements of the resistance 
of airship models. This eflect was clearly demonstrated by the International 
te.sts on two N P.L. models, whloh showed a wide rasgt Of Values for the 
resistance of the same model When teatefl in different tunnels at the same 
Reynolds number. A summary of the results of the tests lii the American 
tunnels covers the whole range * The liighest values for the resistance coeffi- 
cient, obtained in the tunnels with the mo.st turbulent flow, were found to be 
approximately double the lowest values obtained in the tunnels with a rela- 
tively smooth or non-turbulent flow for a Reynolds number of 10 — 46 X 106 
In some later experiments at the Bureau of Standards it was proved conclu- 
sively that such discrepancies were due to varying degrees of initial 
turbulence.! FiXperlments at the National Physical Laboratory have also 
shown that the same eflect could be produced by placing a wire mesh screen 
inside the tunnel at various distances from the model.! 

The object of the present experiments was to examine the effect of varying 
degrees of initial turbulence in the wind tunnel on the relative values of the 
drag coefficients of two airship models having the same fineness ration (5:1) 
but different block coefficient (0-58 and 0 -7). 
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weiH riiadj*. mT*r a of KtiyruUd.^ nunit^^!' of 5 <» 0 ,nu(i — 

1 . non. 000 . of tlw* tira<j of ouch model in th<? hure tunnel ftnd l_>ehind e«'oh 
of three screens placed at varioUi^ di?<taiioes from the model. T!ie intensity 
of turlmlence was roughly calibrated liy meaiin of resistance measurements 
on a sphere. Measurements were also made of the normal pressure at various 
position.^ along the surface of each model without a screen in the tunnel and 
for one j>ofiition of the intermediate screen. 

In the bare tunnel the drag coetticient of the model with the higher Idock 
coefticient was found to l>e about 50 jier cent, higher than tha+ of the other 
model at a Reynolds miml»er of l.OOU.O(H). With increasing turbulence the 
drag coefficients for the two models increased and approached one another 
until they finally became equal for the highest degree<s of turbulence obtained. 
The dilterence between the drag coefficients witliout the screen appears to be 
due t(. an earlier transition from laminar to turbulent flow in tlie boundary 
layer of the model with the bluffer nose, which is consistent with the distribu- 
tion of normal pressure over the surface. This difference is eliminated by the 
introduction of artificial turlmlence in the wind tunnel stream, which causes 
the tran.sition point to move forward on both models. It is concluded that, 
for the full scale airship, where the houiulary layer of either shape is probably 
almost wholly turbulent, there is nothing to choose between the two shapes 
from the consideration of resistance alone. 


* N.A.<‘.A. Technical Note 204. Vig.s. 3. 4 and 5. 

+ Dryden and Keuthe. N.A.f.A. Reimrts 342. 392. 

X R. (k M. .597. “The effect of uji-wind disturbances in the air current 
of the channel upon the forces on modcH with special reference to the 
effect on the drag of an airshijv model.” Relf and Lavenden. 

'I'hE EFFEfT OF A TrACTOH AiRKCREAV ON BoBY-WiXO 

Interference. By E. Or or, B..Sc.. A.C.G.I.. R. 

Ilarden, Pli.I).. Al.Eng.. and L. .1. .loiios. R. & M. 
No. L512. (35 pages and 1.3 diagrams.) Xovemljer 

25, 1932. Pi ice O. 9d. net. 

Kesc/aruhes carried out at various Institutions during the last few years 
have yielded much informaTioii on the mutual interference l>etween the 
fuselage and the wings of aircraft when not affected by the airscrew slip- 
stream On analysis, this information has indicated certain general features 
upon which the interference seems mainly to depend, and has consequently 
enaided rec/immendations to lie drawn up for the avoidance of the con- 
struction of lK>dy-wing combinations having high interference drag. A full 
accrnmti of them and <d‘ the evidence upon which they rest will be found 
in the recently published report R. A* M. 1480.* It is, however, of import- 
ance to know how', if at all. these recommendations need modification when 
the slipstre.am from the airscrew plays upon the junctions of wings and body 
where the major part of the interfeience has its origin. This is con.sidered in 
the pre.sent report. 

Measurements of ifft and drag have been made on a streamline body with 
a tractor airscrew at the nose, and with wing roots of K.A.>'. 31 section 
attached to it in various jKJsitions above and Ivelow its horizontal median 
plane, and at a constant axial distance from the nose. The body used was 
a smaller scale model of that used for the similar work done without airscrew 
and descrilted in It A 31. 1480, and the general jiroportions ttf the body- 
wing combinations were approximately tlu‘ .same as in the earlier work. 
The airscrew used was a four-blader of P ’]> ratio 0-7 and diameter 19-25 in. 
Mea^ureirents were made of net thni.st. net torque, and lift of the various 
combination> for value.> of V ranging fr<un o to 1 . in addition, measure- 
ments of lift, and drag were made with the airscrew removed. 

Although the relative merits of different eombinatioms may Ik* somewhat 
altered quantitatively by the slipstream, qualitatively no imjxjrtant m'Mli- 
fication was observed. The low tangential wing position on the body of 
circular cros.s section was still very distinctly the worst of those tested, wiiile 
the best was that with the wing chord slightly aljove the centre line of the 
body. The slipstream effects a relative improvement of the had wing 
posltion.s (tmt without rendering them actually superior to the good positions) 
and There is also evidence that it spoils positi«)n.‘« in which the wings are high 
on the body. In general, the wings reduce the rotation in the slipstream by 
an amount which is greater the lietter the wing position as judged on the 
basis of its interfemece drag. In bad positions the wings may sometimes 
intioduce additional rotation into tlie slipstream. 

Ill an Appendix the results are analysed by an application of the theory 
of airscrew-body interference develop^ by Lock and liateman. and it is 
shown that a simplified form may lx* used to predict the net thrust with 
iair accuracy. 


* ” Some asjiects of the mutual interference between }>arts of aircraft. *' 

Ower. 

The Heats of Formation of Nitrous Oxide and 
Carbon Dioxide. Part T. By .1. H. Awbery, B.A., 
D.Sc.. .Tiid Ezer Gi-iffitlis, D.Sc., F.R.S. Part II. Bv 
R. W. Fenning, M.B.E., B.Sc., D.I.C., and F. f. 
Cotton. B.Sc. Work done for tlie Department of Scien- 
tific and Tndnstri.il Research. R. & M. No. 1513. (42 

pages and 13 diagrams.) February, 1933. Price 2s. 6d. 
net. 

An investiii'ation on the properties of fuels that is proceedinu at the N.P.L. 
called for an accurate knowledge of the heat of formation of nitrous oxide. 
Since the published values of this constant differed widely, a redetermination 
of its value was undertaken with a view to obtaining as high an experimental 
accuracy as possible. 

The heat of formation of nitrous oxide has been determined by a continuous 
ftaiue method at constant pressure (described in Part I) and by an explosion 
method at constant volume (descrilied in Part II). Incidentally, values 
have also been obtained of the heat of formation of carbon dioxide from 
carbon monoxide and oxygen. 

In the constant pressure experiments, an adiabatic: calorimeter was used to 
measure the heats of reaction, its extent of the reaction l>eing determined 
by collecting and weighing the carbon dioxide produced. The results were 
converted into absolute values by calibrating tlie apparatus electrically. 

, In the constant volume experiments, a number of mixtures were exploded 
m a specialiy-designed bomb calorimeter of the adiabatic type for the purpi.se 
of determining the reaction heats. The mass of oxygen or nitrous oxide 
taking part in the explosion was rompiited from pressure, temperature and 
volume measurements of the gas concerned, and its amount was adjusted 
so that the heat imparted to the calorimetric fluid was sensibly the same in 
all cases. 

The following are the comparative results of the experiments with tliose 
of other workers : — 


Author 1 Date 

Heat of formation of NoG in 
kg.-cal.i 5 ® per mol 

Berthelot 1880 

Thomsen , . 1905 

Carlton-Siitton 1932 

Awbery and Griffiths .. 1932 

Fenning and Cotton . . 1932 

i 

20 .fi 

17.74 

20., 'i X 0-3 (at 20 deg. C.l 

19. . 7 (at 20 d(*g. (’.) 

19.74 i 0.07 (at 20 deg. C.) 


1 

.Author Date 

Heat of formation of CO 3 in 
kg. -cal. 15 ° per mol. 

Berthelot and Petit . . 1889 

Thomsen 1905 

Roth ami Bau.se . . 1931 

Ros.siiii . . . . . . 1931 

Awbery and Griffiths . . 1932 

Fenning and Cotton . . 1932 

08.22 

07.96 (at 18 deg. (.'.) 

(57.86 ±01 (at 20 deg. €.) 
(57.(523 ± 0 030 (at 25 deg. C.) 
67..57 (at 20 deg. €.) 

67.6.5.‘i ± 0-035 (at 20 deg. C.) 


Some Full-Scale Experiments with Servo Rudders. 
By .1. E. Serby, B.A. Coninmnicuted bv the ])ii'oetor 
of Scientific Research, Air Ministry. R. & M. No. 1514. 
(8 pages and 17 diagrams.) .lulj- 8, 1932. Price 9d. 
net. 

sevvu rudders have Iveeu fitted satisfactorily to many aircraft .* T»> pro 

vide <lata lor the design of servo rmlder.s fur larger aircraft and to cover 
the *’ fla]> ” type .servo design, a programme of t-est.s was drawn up following 
on a report on the general aennlynamlcs of servo rudders (R. A M. 1105).t 
Both types of servo were tested in the wind tunnel, the tests covering twi> 
different size.s of servo chord and various hinge positions (R. A M. 1189). J 
A report (11. A 31. 1187)^ on the theory of “follow-up” in servo systems 
was next made. 

It was then decided that flight tests on a flap-type servo rudder fltted to 
a large aeroplane were desirable in order to check the wind-tunnel tests, 
and these form the subject of the present report. 

The cro.ss-wind fom* coefficient.s ami main rudder moments have l>eeii 
meaMired on an all-moving rudder fitted with hinged flap type servo, for 
a range of servo positions. 

The maximum cross wind force coeflicient (1^) obtainalfle with the rudder 
w’hich was used in these experiments, and of wdiich the aspect ratio w*as 2-4 
is approximately 0*24 at an incidence of 14°. Shielding of the rudder by 
The tail causes a loss of rudder efliciency of 40 per cent, on the calculated 
values. The centre of pressure movement is large enough to lx* very 
important in large rudders with hinge positions set well back. The servo 
moments w’cre extremely small. 


* R.A.K. Report H.A. 528. — "Full-scale tests of a servo rmlder on a 
T).H. 10.’ (ITipuhlished.) 

+ R. A M. 1105.— "The aerodynamics of a simple servo rudder system.’* 
— H. 31. (Jarnci and Flt.-Lt. Lockyer. 

i R. A 3f. 1186. — "Wind tunnel tests of various servo rudder systems.’' 
— K. V. Wright. 

$ R. A 31. 1187. — “On the ust' of follow-up mechanism in aerodynamic 
servo control systems.” — H. 31. Garner and K. V. Wright. 

FritTHEK Experiment.s on the Spinning of a Bristol 
Fighter Aeroplane, By A. \. Stephens. B.A. Com- 

municated by the Director of Scientific Research, Air 
Ministry, R. & if. No. 1515. (22 pages and 18 dia- 

grams.) .Inly 26, 1932, Price Is. 3d. net. 

The development of a method of detennlniiiK eom|)letely the spinning 
motion of an aeroplane wae de.scribed In K. A M. 120].* In the same report 
the ((iiantltie.s defliilng eleven spins of a Bristol Fighter are given, and it la 
pointed out that although the control settings and loading of the aeroplane 
were approximately the same in eacli ease, the characteristios of the spina 
varied widely. It was subseqnenth' discovered that eonsistent results could 
he obtained if the spins were entered in a standard way. Recent exjierimenta 
with dynamical models in the vertical wind tuimei have sliown tliat although 
the transition from one type of spin to another may occupy a large number 
of turns, the final state is a definite function of tlie control .settings and loading 
of the model. 

The spinning motions of the aeroplane were completely determined from 
mea.aiirements of the vertical velocity and tlie comiionenfs of angular velocity 
and linear acceleration at the t Ml. 

A number of spins were analysed in which, (a) tlie aeroplane was normally 
loaded : (b) the longitudinal axis was loaded to increase tlie relevant moment* 
of inertia without changing the position of the C.G. ; (c) the lateral axis was 
loaded ; (d) the elevator angle was varied ; (e) the rudder angle was varied. 

It appears that the Bristol Fighter eventually attains a definite spinning 
attitude whatever method of entry is employed. Loading the longitudinal 
axis of the aeroplane induces slower and steeper spins, whereas loading the 
wing tips has the opposite effect and the difficulty of recovery is much 
increased. The generality of tliese effects is uncertain. Reducing the 
rudder angle invariably decreases the incidence of the spin, hut moving the 
elevators down increases the rate of spin and has little effect upon the in- 
cidence. The outstanding difficulty in explaining tlie equililnium of the 
spins lies in the balance of rolling moments (cliord a.xes) and furtlier work 
on this point is required. 


♦ “ F.xperiments on the Ispiiming of a Bristol Fighter .Aeroplane." — Wright. 

■Some Possible Advantages of a Variable-Pitch 
Airscrew. By W. G. .lenuings, B.Sc. Communicated 
by the Director of Scientific Research, Air Ministry. 
R. A M. No. 1516. (25 pages and 11 diagram.s.) 

October 10, 1932. Price Is. 3d. net. 

The object of the present report was to investigate the iniproveiuent in 
aircraft jierfonuance, incliidiiiv' take-off. range, etc., that) might l>e exi>ected 
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to result from the use of a variable-pitch airscrew in place of the normal 
fixed-pitch airscrew. Since the performance of an aircraft is dependent on 
aircraft, engine and airscrew characteristics, it is expected that all cases 
cannot be covered by a general solution and that any comparison will be 
affect/cd by the particular combination under consideration. In order To 
simplify the application of the general principles to particular problems, 
an attempt has been made To separate the various characteristics and to 
express tfie performance of an aircraft in certain generalised terms. In the 
course of this sinjplification a number of assumptions have been made which 
may lead to a somewhat less accurate estimation of the performance than 
that given by a prediction ab iyiitio for a particular aircraft. It is considered, 
however, that the comparative results of the variable-pitch and flxed-pitcb 
airscrews will not be seriously affected. 

The following concliision.s were reached 

(1) When used with a normal aircraft and a nurnially aspirated engine 
the variable-pitch airscrew does not improve the climb or speed appreciably. 
With a supercharged engine the variable-pitch airscrew will give a marked 
increase in rate of climb l>elow the su[>ercharge height. The advantage of a 
variable-pitch airscrew increases with increase of aircraft .sj>eed range and 
may be greater for an aircraft designed for a .siecifio purpose than for general- 
purpose- aircraft. 

(2) A jfirge increase in static thni.st is po.ssil>le witli a variable-pitch 
airscrew in the cajjic of geared eimines wliere high-pitch airscrews are normally 
required. For an ungeared engine with a l(»u-]»itch airscrew there is no 
appreciable gain in static thrust. 

(3) For normal airserew-s the maximum range is not greatly improved by 
varying the pitch. For low-pitch airscrews the increase in range is more 
marked. 

<4) The variable-pitch airscrew may be used as an effective "air brake " 
to increase the gliding angle when approaching the landing ground. 

(5) The variable-pitch airscrew is superior to a fixed-pitch airscrew witli 
a two-speed gear as regard.s .static thrust. A rather greater increase of range 
ran be obtained by gear variation, but it should be noted that the change of 
gear ratio to increase range is in the opposite sense to that which gives 
increased static thrust. 


LrBBirATTON IN Oxidising Conditions. Bt R. 0. 
Kin^ aiuJ (’. Jake^man. Comiminicated by the Director 
of Scientific Research, Air !>rinistrv. R. & M. No. 1-517. 
(14 pages and 12 diagrams.) January, 1933. Price 
Is. net. 

The object of the experimental work was to investigate the effect of 
oxidation on the lubricating properties of oils. The experiments were made 
with jounial bearings, the lubricating oil being maintained in a state of 
oxidation activity. The lubricants were commercial varieties of mineral (uls, 
commonly used for aero engine lubrication. The investigation was begun 
with a bronze bearing inish having a particular degree of surface finislj, 
but as this was found to be one of the factors determining the apparent 
lubricating value, the work was extended to determine the effect of surface 
state on lubricating performance. 

The experiments were made at con.stant speed and load. Friction in the 
dreumstanees. falls as the temjierature is raised, and generally passes through 
a minimum value (g niiii.) at a temperature somewhat less than that of 
seizure (S.T.); lubricating value (»r perlonnan<*e is represented by the 
observed values of ^ min. and S.T.. which for a typical blended mineral oil 
were 0 0010 and 158° 0. respectively at the beginning of oxidation. Viscosity 
was observed to increase with oxidation, but the conseiiuent increase of 
fluid friction was apparent at teinixMalures below .50° only, that is. when 
the fluid film was relatively thick. Friction at higher temperatures dei-rea.sed 
with the progres.s of oxidation and >*.T. rose. Thus, after about 60 hours 
of oxidation, fj. min. diminished to 0 00045 ami S.T. exceeded 300° ('. The 
oil in a state of partial combu.stiiui remained an effective lubricant, p )»eiiig 
less than ever recorded ft)r fluid friction, even with air as the lubricant. A 
eafe region of high-temi>eraturc lubrication w’ae attained and experiments 
with various oils show that the extent of thi.’< region and tlie life of the oil 
depend on oxidation characteristics : friction is due neither to viscosity nor 
TO the afftion of the absorbed layer. The author suggests that the active or polar 
molecules formed during the early stage of oxidation build up to an appreciable 
thickness on the absorl>ed layer, and the friction observed is that on the 
surface of the built-up layer. The surface diminishes in rigidity in the 
direction of motion as the thickness of the boundary layer increases and 
friction approaches zero as a surface of complete slip tends to l>e reached. 

The Phesent Po.sition of the Investigation of 
Aikschew Flutter. Bv AV. J. Duncan, D.Sc., 
A.M.r.Mech.E., and A. R.‘ Collar, B.A., B.Sc. R. tt M. 
No. L518. (44 pages and 13 diagrams.) December 1.5, 

1932. Price 2s. net. 

The present report is di\ided into three parts. Fart 1 aims at giving a 
general review of past work on airscrew flutter, together with a brief and 
non-matheiiiaiical ac<M>unt of the investigations descriijed in Paris II and 
111. The nature of airscrew flutter is discussed, and the conclusion reached 
that the “flutters “ actually encountered are of several distinct type.?. It 
appears probable that wooden blades exhibit true flutter, f.c., unstable 
coupled flexural-torsional oscillations. On the other hand, the oscillations 
of metal blades arc probably usually due to resonance. 

Part II is devoted to a inatliematical discussion of the stability of a solid 
cylindrical blade in an airstream, and it is shown that there is a great simpli- 
fication of the theory for massive blades of large aspect ratio. In particular, 
the critical flutter speed is almost independent of the position of the flexural 
centre in the chord, and of the density of the blade. The factors which prin- 
cipally control the critical speed are the torsional stiffness of the blade, the 
position of the centroid in the chord, and the air density. Concentration of the 
mass towards the leading edge and increase of torsional stiffness, either by 
thickening or by use of an inherently stiffer material, rai.se the critical speed, 
it is concluded that the same measures will have a like effect on the critical 
speeds of rotating airscrew blades. 

Part III gives an account of some experiments on model airscrews with 
very flexible blades, and a simple arrangement for the visual observation of 
the flutter of rotating blades is described. The experiments provide a clear 
demonstration of the occurrence of unstable coupled oscillations of propeller 
blades, and they show that the criticed flutter speed rises greatly eis the centre 
of graxdty is moved towards the leading edge. 

Aik Torque on a Cylinder Rotating in an Air 
Stkkam. By A. Thom, D.Sc., Ph.D., Carnegie Teaching 


Fellow, University of Glasgow, and S. R. Sengupta, 
B.Sc. (D.S.I.R. Student).* Communicated by Professor 
J. D. Cormack. R. & U. No. 1520. (7 pages and 

10 diagrams.) October 22, 1932. Price 6d. net. 

The air torque on a rotating cylinder has been measured throughout as 
large a range of rotational speed and wind .speed as could be obtained, and 
the results are expressed as non-dimen.sional coefficients. The conclusions 
arrived at are : — (1) That throughout the greater part of the range the torque 
is approximately proportional to the product of the wind speed and the 
rotational speed. (2) That the resultant airforce on the cylinder remains at 
roughly the same distance from the cylinder axis throughout the great/cr part 
of the range, namely about 0-008 x" diameter. (3) Sanding the surface of 
the cylinder increases the torque from two to three times and affects the 
eccentricity in a like manner. 


* Giant from Department of Scientific and Industrial Research. 


("Abstb.^ct.) 

IXTERC liVST.U.UlNE CORROSIOX OF DUBALUMIN. Bv 

A. J. Sidery, Assoc.Met.(Sheff. ), K. G. Lewis, M.Sc., 
and H. Sutton, M.Sc. R. A M. No. 1523. (3 pages.) 

IMarch, 1933. Price 3d. net. 

Th(* of which thiri an abstrfwt, deals with two aspects of the 

corrosion of duralumin. E.xperiments were made to determine the effects 
of certain modifications of Iieat treatment on the mechanical properties and 
on the forrosion-re.slstance of duralumin. .\n investigation was made of the 
intiuenee of strain in tension and in compression on the tendency of heat- 
treated duralumin to develoji inter-crystalline corrosion and on the intiuenee 
of quenching in boiling water as compared with cold water in final heat- 
treatment. 

Abstkact. 

The Oxidation of Fuel VAPOtUis in Aib. By E. 
Maidlcs, D.Sc., F.T.C. R. & M. No. 1524. (2 pages.) 

March, 1933. Price 2d. net. 

The paper, of which this is an ab.stract. deals with a comparative study 
of oxidation characteristics and has a sjiecial bearing on the subject of knocking 
in the internal-combustion enirine and on the theory of combustion in general. 
Ethane and normal jiontane are representative of the normal paraffin hydro- 
rarlxms C/^H 2 « — 2 , which are of relatively low anti-knock value, whilst 
ethylene and the amylenes are memla'is of the olefine or unsaturated series 
of hydrocarbons, which possess relatively high anti-knock properties. 


Abstract. 

Detonation. Spark-Plug Po.sition and Engine 
.''i‘KKi). By R. O. King, M.A.Sc., and H. Moss, D.Sc. 
R. A’ M. -Vf). 1525. (2 pages.) March, 1933. Price 2d. 

net. 

Abstract only of j)aper published in Kitgineering, 1931, Vol. rxXXJT, 
pages 177-180. 

Abstract ; On the Calculation of Stre.ssf.s in Braced 
Frameworks. By R. V. Souihivell, F.R.S. R. & M. 
No. 1.526. (1 page.) .April, 1933. Price 2d, net. 

Alistrart oulv of paijcr pulilistied in thr Proceedings of tlie Royal Society, 
A, Voi. 1.39. 1(«3. 


A Theory of Bin.ary Servo Rudder Flutter, with 
Applications to a Pahticul.ar Aircraft. By \V. J. 
Duncan. D.Sc., A.M.I.Mech.E., and A. R. Collar, B.A., 
B.Sc. R. a M. No. 1527. (23 pages and 6 diagrams.) 

February 13, 1933. Price Is. 3d. net. 

Several instances of flutter of servo-controlled rudders have arisen recently 
and an investigation has Iwen authorised by the Aeronautical Research, 
( cimniittee. The present report aims at giving a tlieory of servo-rudder 
flutter, together with a detailed applicatlou to the rudders of a certain aero- 
plane.* 

Tlie tlieftry devehtped is t)a.se<l on f)te simplest possii)le as.sumptionS. 
In partieulari it is supposed that tlie motion impressed on the fuselage by tlie 
fluttering rudder can be neglected, so tfiat the dyamical system becomes a 
liinarv one, the two degrees of freedom being the angular displacements ol 
the main rudder and of the servo-flap. Wlieh tlie rudder bar in the cockiiit 
i.s free, the motion is in many respects analogous to torsional-aileron wing 
motion, witli the main rudder and servo-flap playing the parts of the Wing 
and aileron, resjieetively. Ttie analogy is, however, not complete, for the 
motion of the rudder is not subject to an elastic constraint such as is introduced 
liy the torsional stiffness of the wing, and the aerodynamical stiffness of tlie 
rudder is positive (unless it is over-balanced), whereas the torsional aero- 
dynamical stiffness of a wing for motion about the flexural axis is almost 
invariably negative. Nevertheless, it appears that the rudder flutter may 
be avoided by methods which arc <|uite similar to those already devisea 
for the prevention of torsional-aiieron flutter. The really important preven- 
tive measure is mass balance of the servo-flap. 

In the particular case investigated in detail calculation shows that a drastii 
over-mass-balaucing of the servo-flap is unnecessary, and that ordinary 
mass-balance is actually sufficient. There do not appear to be adequate 
theoretical grounds for asserting that the ordinary degree of mass-halan-e 
will necessarily be sufficient in all cases, but it does appear highly prohnoie 
that it will never be necessary to employ the drastic degree of over-balanc 
which corresponds to elimination of t he modified product of inertia. 

The writers feel satisfied that the flutter is fully explained on ’he tneory 
developed in the report,, and that, it is unnecessary to consider any turtner 
degrees of freedom in the present instance. 
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THE COMPER 
“ MOUSE 


s4: 


‘LTHOUGH originally designed 
over two years ago, the Comper 
" Mouse," which has just been 
placed on the market by the 
Comper Aircraft Co., Ltd., of Heston Air- 
port, and of which we are now able to give 
the tirst full details, is still a very modern 
layout. At the time of its hrst concep- 
tion it was called the " Aircar," and this 
name is peculiarly apt, as it should fill the 
requirements of^ those who want something 
more than tlie high-speed touring car can 
give them. While the Comper Company 
was still at Hooton it was not found pos- 
sible to go into production with this 
machine, and it is only now, when tliey 
have moved to Heston Airport, that the 
facilities available have been such as to 
warrant embarking upon its production. 
Naturally, during the intervening time, 
some detailed changes have been made in 
the design, but the basic layout and speci- 
fication have remained the same. 

The '' Mouse ” is a three-seater, full 
cantilever, low-wing monoplane, driven by 
a single " Gipsy Major ’’ engine rated at 
130 h.p. The low-wing arrangement has 
of recent years found several adherents 
among our designers, where a high cruising 
speed has been desired without the dis- 
advantage of a high landing speed. This 



This front view, and the view above, show the neat design of the 
undercarriage. The clean engine cowling around the ‘‘ Gipsy Major ” 
and the small space taken by the “ Mouse ” when folded should be 
noted. (Flight Photos.) 

layout certainly benefits from a form of air-cushioning when nearing the 
ground, and it would appear to mitigate to a considerable extent the dis- 
advantageous interference between the wing and the fuselage, which in 
some designs accounts for a poor performance. 

Fit. Lt. N. Comper’s new machine is designed to cater for both the 



The cabin of the “ Mouse ” is light and airy, as it is fitted with a form of sunshine roof. The 
small locker in the wing root can be used for tools and log books. The luggage locker, as shown, 
holds three suit cases, which are supplied with the machine. (Flight Photo.) 
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The centre section is built as a separate unit. 1, an adjust- 
able seat sliding on runners. 2, the starboard wing fuel 
tank. 3, small lockers for tools and log books. 4, a con- 
trol column, working the push-push rods which leave the 
wing at 5, where they end in rubber buffers. 6, the elbow 
joint upon which the wing folds. 7, an undercarriage 
wheel retracted. 8 and 9, the wing root spar bolts. 
10, the centre attachment point for the fuselage. (Flight 

Photo.) 

private and commercial owner. The cabin is w'ide, allow- 
ing very comfortable seating, while at the same time pro- 
viding more space for commercial pay load than is usually 
found. Throughout the machine there is evidence that 
particular attention has been paid to the demand for com- 
fort. The luggage locker is large, holding three ample- 
sized suit-cases, while by an ingenious arrangement tw’o 
lockers are provided in the wing roots, which are suitable 
for tools, log b(X)ks, etc. 

The seating arrangement is ver\' comfortable. The pilot 
does not sit alone in front, but has a choice of sides as 
the two front seats, which are both adjustable on runners, 
face full dual sets of controls, allowing the “ Mouse ” to 
be flowm from either seat. The rear seat is a very com- 
fortably upholstered one, right across the fuselage, and 
w'ould, if necessary, give sufficient room for a child to be 
seated alongside the second passenger. Provision is also 
being made for light luggage, hats and so on, to be carried 
in a rack behind the rear seat. Having the front seat on 
sliding runners permits of many variations in the seating, 
so that when three per.sons are in the machine, one, not 
piloting, may either be forw'ard where he can talk to the 
pilot, or aft where he is near the second passenger. 



The front part of the fuselage drops over the centre section 
of the wing and is attached by three bolts at 10a and 10b. 

(Flight Photo.) 


THE COMPER “MOUSE ’’ 3 SEATER 
“Gipsy Major” engine 130 H.P. 


Dimensions 


Total wing area 
A Herons (included above) 
Tailplane . . 

Elevators 

Fin 

Rudder 

Length 

Height 

Span 

Width, folded . . 
Track 


Weight, empty 
Fuel 

Payload and pilot . . 


Acrobatic weight 


172 

0 sq. ft. 

(16 sq. m 

)• 

24 

0 „ 

(2-2 ,, 

). 

20 

0 ,. 

(1-8 „ 

)- 

12 

0 „ 

(1-1 „ 

)• 

5 

15 „ 

(0-5 „ 

)• 

8 

05 „ 

(0-7 ,, 

)- 

25 ft. 1 in. 

(7,645., 

). 

a . 

, 6 ,, 

(1.676., 

). 

37 , 

, 8 ,, 

(11,430 ,, 

)- 

)■ 

11 , 

. 10 ,, 

(3,607 „ 

6 , 

. 0 ,, 

(1,829 „ 

)■ 


Weights 

l.SOOffi. {589-7 ^g.). 

295 ,, (133-8 ,, ). 

820 (281-2 ., ). 

2.215 ,, (1,004-7 kg.). 

2.000 ,, (907-2 kg.). 


Performance (Estimated) 

Cruising speed, about . . 130 m.p.h. (209-2 km.p.h.). 

Range .. .. dWi miles (965-6 km). 


Loadings 

Wing, loading .. .. \2-9 lb. Isq. ft. (62-96 kg. jsq. m). 

Power loading .. .. M Ib.jh.p. (1 -1 kg.jh.p). 



The front view emphasises the clean design. (Flight Photo.) 
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THE COMPER “ MOUSE ” : General Arrangement Drawings. 
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WINGS FOLDED 






Petrol 

T&nK 


These three sketches show how the 
wing folds. The jointed tube A 
is anchored in the centre section 
and passes through the tube B. 

(Tlioht S/ictclies.) 


Naturally, having side-by-side sealing necessitates a fairly 
wide fuselage, but the nose of the " IMouse ” is well 
formed, and the cowling over the engine does not hinder 
the view forward when the machine is in fltdiig position. 
On the ground the view for taxying is not, perhaps, ideal, 
but this is more than compensated for by the fact that 
the cabin roof is so made that it can be opened in flight. 
It is, therefore, a simple matter to taxy with it in the 
open position and for the pilot to look out over the top. 

A feature which is as yet only found on the most modern 


machines is the retractable undercarriage. This is particu- 
larly simple, and, as can be seen from our artist’s sketches, 
each wheel is carried in a rectangular pyramid of angle 
section steel. The springing is by a tier of rubber blocks 
above each end of the axle. This bracing, enclosing the 
wheel and carrying the springing, forms a separate unit 
for each wheel, and is hinged about its foremost edge. 
A lever system, worked by a hand lever in the cockpit, 
raises or lowers each unit in a negligible space of time. 
Aluminium cowling will, in the finished machine, be 





This shows tht* method by which the 
wings are folded on a central joint. 

(Flight Pbotv.) 


Below a sketch explains the action of the 
push-push rods for working the ailerons, 
while at the same time providing a 
system which does not have to be 
uncoupled when the wings are folded. 

(P'l.iGHT Sketch.) 


attached to the front of the wheel units, 
not only serving to streamline the unit 
when retracted, but conversely acting as 
an air brake when the unit is lowered. 

Many aeroplanes have, of recent years, 
been fitted with sliding cabin tops, but 
little attempt has been made to (design a 
top which would be strong enough to be 
opened while in flight. The “ Mouse '' 
has this desirable feature, and is, therefore, 
com[)arable to a motor-car with a sunshine 
roof. There is an added advantage to this 
in that it will allow the pilot to put his 
head right outside in the case of necessity, 
and is also strong enough to give safety to 
the occupants should the machine be over- 
turned. 

Structurally the " Mouse ” is a straight- 
forward wooden machine with rigid brac- 
ing. The fuselage is slab sided with fabric 
covering over spruce longerons and diagonal 
spruce bracing. It is built in three parts — 
the rear portion, the cabin section, and the 
engine bay. Plywood or steel plate “ bis- 
cuits " of generous dimensions are used on 
each side of all fuselage joints where brac- 
ing struts come to the longerons. It will be 
seen from our photograph that in the for- 
ward part of the fuselage the bottom 
longeron is cut away so that the fuselage as it is a separate unit and contains many special features. The two front 

will drop over the bottom centre section of seafs are carried on runners between the spars, with the control columns 

the wing and mate up with three attach- in front of them attached to the front spar. Outside each seat there is a 

ment points, two on the longeron and one wing fuel tank of nine gall, capacity, and outside that again, still between 

on a braced point in the centre of the bay the spars, is the space wherein the retracted undercarriage lies. The 

bracing above. wing root is also unusual. The outer portion of the wing is attached to 

This w'ing centre section is interesting, the spar roots by two screwed bolts which can readily be wdthdravvn 
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The tail plane on the left has a boxed wooden spar with steel ribs. The rudder on the right is all steel. (Flight 

Sketch.) 


when unscrewed by means of the folding head on each. 
In the middle of the aerofoil section is a large-diameter 
tube with an elbow joint in it. The inner half of this 
tube is rigidly attached to the wing centre-section, and 
the outer part of the wing slides over the outer part of 
the tube. The procedure when folding the wings is, after 
removing the wing bolts, to pull the wing out on the large 
tube, rotate it until the leading edge is downwards and 
then fold backwards. 

The wing spars are boxed up of spruce booms and ply- 
wood webs, while the ribs and the bracing are simple N 
or Warren girder trusses, of spruce and plywood. The 
leading edge is plywood covered and the remainder of the 
wing fabric covered. The ailerons are of the same con- 
struction, as is the tail plane, except that the latter has a 
tubular leading edge. The elevators have boxed wooden 
spars, with angle steel ribs and tubular bracing and trail- 
ing edges. The rudder is on a steel post with steel ribs 
welded to it and a tubular trailing edge. The tail wheel, 
which is free to swivel, is a small rubber- tyred wheel, 
carried in a spring-steel fork. 

The engine is carried on a welded-steel tube mounting 
carried from four bolts at the front end of the fuselage. 
Besides the wing fuel tanks, there is a 14-gall, gravity 
tank in the front of the fuselage The engine cowling is 



A fuselage joint between the rear portion and the 
cabin ; large plywood biscuits and steel fish plates 
are used. CFlight Sketch.) 


so arranged that the engine is perhaps more accessible 
than in any light aircraft we have seen. The side panels 
of the cowling, which are of well reinforced aluminium 
sheet, are hung on vertical hinges at the front ends. 
These can be swung forward and locked with a strut, 
while the bottom of the cowling can also be lowered on a 
transverse hinge, thus exjxising all the features of the 
engine which require attention. 

The control system for the ailerons is worthy of especial 
note. This is by means of what may be termed push-push 
rods. At the point where the rods leave the centre section 
and enter the wing proper, they are broken and ended 
with rubber bufiers. Two rods lead to each aileron, run- 
ning between closely-spaced rollers. The bufiers provide 
a means whereby the wing may be folded without in any 
way disturbing the aileron control mechanism. 

As the " Mouse ” has not yet finished its full flying 
trials, it is not yet possible to quote actual performance 
figures. Actually, these have come out very satisfac- 
torily, and there is every indication that they will surpass 
the estimated ones. The cruising speed, it is hoped, will 
be about 130 m.p.h., while the landing speed and take-off 
run are remarkably low and short. 



The tail wheel mounted on a spring steel fork. 

(Flight Sketch.) 
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OUa 0\cufLMx>\>t . 

TENDERS FOR SINGAPORE-AUSTRALIA AIR MAIL 


EXDERS for the Singapore-! lanvin section of the 
England-Aiistralia air mail service, and for cer- 
tain internal connecting services in the tiommon- 
vvealth, were called on September 23 and will close 
in Melbourne on January 31. 1934. The Australian 

Minister in London (Mr. S. M. liruce) has received by 
cablegram from Melbourne the h)llowing particulars of tlie 
services and the conditions governing the tenders: — 

The contract period for the services for which tenders 
are invdted is five years, and thereafter until three months’ 
notice is given by either party. 

The services will be in three divisions, namelv: — (!) 
Overseas division from Singapore to Darwin ; (2) Eastern 
division from Darwin to Charleville and Brisbane, and 
Charleville to Cootaniundra : (3) Western division from 

Katherine to Perth. Separate tenders may be made for the 
whole or any division. Alternatively, or in addition, sepa- 
rate tenders may be made for each and every combination 
ol sejiarate sections either Eastern or Western division, 
provided that any combination of separate sections ten- 
dered for shall include only connecting .sections. Alter- 
natively, or in addition, separate tenders may be made for 
anv one or more separate sections of either Eastern or 
We.stern division as tenderers may wish. The sections 
are: — On Eastern div'ision, Darwin-Isa ; Isa-Longreach ; 
Longreach -Brisbane ; and Charleville-Cootamundra ; on 
Western division, Katherine-Broome ; Broome-Carnarvon ; 
and Carnarvon-Berth. 

All aircraft must be of Empire manufacture and possess- 
ing type certificates of airworthiness at the time of con- 
sideration of tenders, and must have undergone 
Martlesham or other acceptable official airworthiness and 
performance tests. 

Tenders may be submitted based on aircraft with a 
cruising speed of not less than 95 m.p.h. for the first two 
years, to be replaced then for use in third, fourth and fifth 
years by aircraft with a cruising speed of not less than 
110 m.p.h., or alternatively, aircraft with a cruising speed of 
not less than 110 m.p.h. for the whole period of five years. 
If first alternative is adopted, tenders need not specify 
actual type of aircraft to be used during the third, fourth 
and fifth years. Cruising speed is defined at 85 per cent, 
fop sjieed. 

Contracting comiianies musl be incorporated in Aus- 
Iralia, w’ith directors and shareholders 100 jier cent. 
British subjects. Aircraft must operate under Common- 
wealth certificates of registration and airworthiness, and 
pilots, navigators, wireless operators and ground engineers 
must have .A.ustralian licences. 

For overseas division aircraft must be multi-engined, 
cajiable of maintaining a level flight at 2,000 ft. with one 
engine cut out when carrying not less than the minimum 
load specified hereafter, and must have a cruising range of 
not less than 600 miles against 30 miles headwind. For 
internal services the machines need not neces.sarilv be 
iinilti-engined, but must have a cruising range of not less 
than 300 miles against 30 miles headwind. 

Aircraft must have the following minimum pay load 
capacities, exclusive of weight of crew, instruments, equip- 
ment, spares and fuel and oil for ranges as above : — Over- 
seas division (Singapore-Darwin), not less than 1,055 lb., 
including provision for not less than three passengers ; 
Darwin-Isa and Isa-Longreach, 1,425 lb., including provi- 
sion for five passengers ; Longreach-Brisbane, 1,980 lb., 
including provision foi" eight passengers ; Charleville- 
Ccxitamundra, 1,005 lb., including provision for three pas- 
sengers ; Katherine-Broome, 840 lb., including provision 
for four passengers ; Broome-Carnarvon, 1,260 lb., includ- 
ing provision for six passengers ; Carnarvon-Perth, 1,655 
Ih., including provision for eight passengers. 

Minimum requirements are specified for aircraft wireless 
equipment on overseas service, and for wireless for emer- 
gency use on ground for Darwin-Isa and Katherine-Broome 
services. 

Services will be once \veekly in each direction via stop- 
ping places as specified, but the Commonwealth may re- 
quire the contractor to perform extra trips w'hen necessity 


arises. Time-tables are to be determined by the Common- 
wealth in the light of speed of aircraft accepted for ser- 
vices, but based on six-day transit from Singapore to 
Cootaniundra for aircraft in the vicinity of 95 m.p.h., 
and ilve-dav transit for aircraft in the vicinity of 110 
m.p.h. 

Contractors are required to accept all mail offered by 
the Commonwealth. Mails are to be conveyed in a suit- 
able and secure place, and contractors are to be fully 
responsible for all loss or damage to mails. 

Passengers must be accepfed as olfering, subject to mails 
having first jireference when loading tiircraff within the 
limits jirescribed bv certificate of airworthiness. No pas- 
sengers will be carried on tlie Singapore-Darwin service 
until the service has oiierated satisfactorily for three 
months. 

Contractors ;ire to maintain in airworthy condition 
throughout period of contract aircraft of the type and to 
the number specified in tenders, and subsidy rate will be 
reduced proportionately it they fail to do so. .\ircraft 
tvpes other than types tendered for are not to be used 
except with the prior approval of the Commonwealth. 
Aircraft are to be certilied daily fit for flight bv licensed 
ground engineers. 

Tenderers are to specifv the minimum number and loca- 
tion of spare engines, minimum value of spare [larts, and the 
minimum number and location of pilots and ground 
engineers to be maintained throughout the contract period. 
All licensed jiilots, grotind engineers, navigators and wireless 
operators are to be British sulijects of British race, and all 
other employees to be British subjects unless no British 
subjects are tivailable for the work concerned. 

The services tire to commence on dates specified by 
tenderers, or on such other date to be determined by the 
Minister to ensure co-ordination of commencement of all 
services. The Minister may withhold the subsidy in 
respect of any trip delayed more than 24 hr. beyond con- 
tract time-table, except where such delay is caused by delay 
on another connecting service. The usual clause for 
breach of contract enables the Minister to terminate con- 
tract, or, alternatively, to deduct up to £100 as liquidated 
damages in resjtect of any such breach. Contractors are 
to be paid subsidy at rate per mile tendered for contract 
trips, and at rate per mile tendered for extra trips based 
on airline distances specified in contract conditions. If 
and whenever mail loading aggregates a greater poundage 
than 13,000 lb. per quarter on overseas div'ision (Singa- 
pore-Darwin), and between any two stopping places on 
eastern division, or greater than 5,200 lb. per quarter 
between any two stopping places on western division, the 
Commonwealth will make e.xtra payment on the basis of 
one jienny per pound weight of such excess loading for each 
100 miles over which excess loading is carried. This 
extra payment applies to contract trips only. The quar- 
terh' periods commence from date of inauguration of the 
service, and consist of 26 contract trips per quarter. 

Contractors are required to refrain from joj-riding activi- 
ties with contract aircraft at such centres as the Minister 
may notify. The contractor may land and depart from 
Commonwealth aerodromes free of charge, but shall pay the 
prescribed landing charges at other aerodromes. The 
contractors are to provide all hangars, etc., required, and 
jtay prescribed charges for rental of allotments on Common- 
wealth aerodromes for purposes of erecting such buildings. 
The Commonwealth has the option of purchasing such 
buildings at the end of contract. Commonwealth officers 
are to be conveyed free of charge for inspection of any 
matter affecting the service. 

The crew for the Singapore-D-arwin service shall be not 
less than two pilots, one licensed navigator and one certi- 
fied wireless operator. 

Contractors must prove to the Commonwealth that 
adequate arrangements are being made to ensure the com- 
mencement of the service on the appointed date, failing 
which the Commonwealth may cancel the contract or re- 
quire the contractor to pay damages in such sum as the 
Commonwealth requires. The Commonwealth has power 
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to make separate arrangements for the performance of any 
trip if in doubt as to the contractor’s ability or intention 
to undertake such contract trip. 

The contract stopping places are : — For the overseas divi- 
sion, Singapore, Batavia, Sourabaya, Kanbang Aerodrome 
on Soemba Island, Koepang and Darwin ; for the eastern 
division, Darwin, Katherine, Dalv Waters, Newcastle 
Waters, Anthony’s Lagoon, Brunette Downs, Alexandria, 

Camooweal, Mount Isa, Cloncurry, McKinlay, Winton, 

Longreach, Blackall, Tambo, Charleville, Roma, Too- 
woomba, Brisbane, and Charleville, Bourke, Narramine 

and Cootamundra ; for the western division, Katherine, 

Victoria River Downs, Wave Hill, Ord River, Hall’s Creek, 
Fitzroy Crossing, Noonkanbah, Derby, Broome, Hedlaiid, 
\Vhim Creek, Koebourne, Onslow. Carnarvon, Geraldton 
and Perth. 

Copies of tender, forms and detailed conditions of tender 
are being forwarded by air mail, and will be available at 
the office of the High Commissioner, Australia House, 
Strand, at an early date. 


CIVIL AVIATION IN CANADA 

I NFORMATION in this country regarding civil aviation 
m Canada is inclined to be a trifle vague, and what 
reports have drifted across the Atlantic appear to 
have been none too encouraging. Mr, J, A. Wilson, 
Controller of Civil Aviation in Canada, who is at present 
in England, assures us, however, that much constructive 
work is being done by the Government, and a sound foun- 
dation is being laid upon which can be built, easily and 
quickly, as soon as the hnancial resources of the country- 
warrant the necessary- expenditure, a successful industry-. 

In the year following the war aviation arou.sed a great 
deal of interest in Canada, and many- ventures were in- 
augurated, generously backed up by- a far-seeing Govern- 
ment. Clubs sprang into being, and mail and pa.ssenger 
services were started, connecting up most of the large 
towns. Fl\-ing Clubs were subsidised and within the space 
of two years a perfect network of clubs was scattered about 
the country. Mail services were started, and, with the 
assistance of the Post Office, spread across the width of the 
continent. By 1928-29 twenty- four hours had been cut 
off the time taken by mails to cross Canada, and a lighted 
airway stretched across the 1,300 miles between Winnipeg 
and the Rockv Mountains. Then came the slump and the 
ensuing necessity for stringent economy. Faced w-ith a 
situation which, as in most other countries, looked like 
developing into a national crisis, the Canadian Govern- 
ment was forced to put into effect drastic economies, and 
aviation was probably the greatest sufferer. Later on, 
when conditions started to show signs of slight improve- 
ment, the Government once more turned its attention to 
aviation. In the year 1931 the Government, working on 
the unemploy-ment relief scheme, started to construct 
landing grounds, and in a year’s time over 100 had been 
completed, for the most part on the trans-continental air 
mail route. 

At the present time there is only one air line in Canada 
which operates a really extensive regular programme ; 
that is Canadian Airways, Ltd. This company is not sub- 
sidised by the State, but flies for the Post Office under 
contract. The only subsidised flying in Canada is that 
done by- the clubs, subsidy being paid to them at a rate 
of so much for every pilot trained. In fact, Canada is 
one of the few countries where mails are not the chief 
item of remuneration to a company operating air lines. 
Mr. Wilson states quite definitely that if air transfxrrt, and 
in particular air mail transport, is to come into its own, it 
must prove itself to be as reliable as railways and at least 
50 per cent, quicker. Air mails must also be flown during 


the night, for otherwise they- cannot expect to compete 
with an excellent train service for which the darkness is 
no impediment. 

Turning to the subject of a transatlantic air service, 
Mr. Wilson said that there was one fact which seemed to 
escape the notice of most people ; the distance between 
Liverpool and Montreal is just over 3,000 miles ; the 
distance between Liverpool and St. John’s, Newfoundland, 
just about 2,000 miles, which means that a third of the 
total distance, namely, that between Newfoundland and 
Montreal, could be safely traversed by air transport flying 
over the land practically- the whole way-, which would re- 
present a saving in time of just about a whole day. 

A few statistics will not be out of place to show that 
aviation in Canada is not as dead as most people seem 
to think. The total number of club members carrying on 
dual instruction exceeds 10,000 ; the total amount of 
freight carried during 1932 was 3,129,974 Ib., which com- 
pares very favourably with 2,372,467 lb. of 1931 and 
1,759,259 lb. of 1930." The amount of mail carried during 
the same y-ear was 413,678 lb., which shows a slight de- 
crease on the figures of the two preceding years, which 
only tends to prove what has been mentioned above that 
mails are of secondary importance. 

The policy- of the Canadian Government during the last 
few years has been to keep aviation alive by judicious 
nursing of ground equipment, such as landing grounds, 
beacons, wireless, etc., so that when the time arrives for 
the further promoting of aviation all will be ready-. 

When questioned alxiut the types of machines used in 
Canada, Mr. Wilson admitted that German and American 
machines were used more extensively than British, but it 
was the policy of the Government to use Canadian pro- 
ducts first, British second, and American third, providing 
the g(X)ds were on the market. The Junkers machines 
had proved very efficient in the past, and if British 
machines had been available which were as suitable for 
the particular jobs, at the same cost, the Canadian Govern- 
ment would have come to England to buy. The D.II. 
” Moth ” and the D.H. “ Dragon ” were machines which 
were eminently suited for flying in Canada, and these 
machines had been purchased, the former in large quan- 
tities and the latter as supply demanded. 

Spartan Cruisers for Jugoslavia 

At Cowes Aerodrome, on September 19, the first of a 
number of Spartan “ Cruiser ” aeroplanes (" Gipsy- 
Major ”), illustrated below, constructed for the Soci6ffi de 
Navigation Aerienne ” Aeroput ” of Belgrade, Jugoslavia, 
was formally accepted by their Chief Technical Representa- 
tive, Mr. Mitrovitch. Before a signature was obtained to 
the delivery note, the machine was thoroughly inspected by 
him, and test flights were made at an all-up weight of 
5,700 lb. He expressed his complete satisfaction with the 
machine. This order was obtained in the face of very- 
keen British and Continental competition — in fact, repre- 
sentatives of a foreign air ministry were actually sent out 
to Jugoslavia when it was known that “ Aeroput ” were 
purchasing new aircraft. The Spartan “ Crukser ” was 
chosen because of its extremely robust construction, its 
g<x)d all-round {jerformance, and the great safety factor of 
its three-engined installation. The Chief Test Pilot of 
Spartan Aircraft, Ltd., Lt. Col. L. A. Strange, demon- 
strated the ease with which the machine at full load would 
maintain height at over 6,000 ft. on any of the two engines, 
and that it could cruise comfortably at 118 m.p.h. We 
understand the high standard of the interior finish and 
equipment, which was supplied by L. A. Rumbold & Co., 
Kingsgate Place, Kilburn, I^xindon, N.W.6, jiarticularly 
pleased the purchasers. 
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The Lindberghs in Russia 

Col. Charles Lindbergh and his wife flew from 
Karlskrona, Sweden, to Helsingfors, Finland, on Septem- 
ber 20. On September 25 they alighted on the River 
.Mo.skva, having flown across from Leningrad. Col. 
Lindbergh is reported to have persuaded A.B. Aero Trans- 
jiort to jilace an order for a fast American machine to be 
jilaced on the Stockholm-London route (the Scandinavian 
.\ir Express). 

Pinedo's Funeral 

The funeral of the Marquis de Pinedo took place in 
Rome on September 21 with the ceremonial befitting the 
occasion . 

From Harley Street to India 

The two dcKtors who left England on Sunday, 
September 17, to fly to India in order to operate on the 
wife of the Crown Prince of Nepal, arrived at Ahmedabad 
on Monday, September 25. From there they will continue 
their journey to Bombay by rail. 

Byrd off Again 

Rear-Admiral Richard Byrd's expedition left Boston 
in the barquentine Bear of Oakland and the steamer Jacob 
Ruppert a few days ago en route for Byrd’s old base. 
Little America,” in the Antarctic. The expedition, 
which is expected to arrive at its base around Christmas, 
has taken with it a twin-engined aeroplane and an 
'' Autogiro.” 

Balloon Items 

The Gordon Bennett Balloon Race, held in America, 
was won by th^ Polish balloon, Kosciluszko, piloted by 
Capt. F, Hynek and Lt, Z. Burzynsky. The distance 
covered was 846 miles. Great Britain was not represented. 

A German balloon which left Diisseldorf on Saturday, 
September 23, was blown ashore at Bcrwick-on-Tweed next 
day, after having crossed Denmark and then been blown 
from the Norwegian coast across the North Sea. The 
occupants were Dr. Dieckman, Herr Baume, and Dr. 
Wagner. As the balloon bumpied over the sea wall at 
Berwick, Dr. Dieckman fell out and was injured. He 
was taken to hospital. The other tw'o were unhurt, and 
returned to Germany on September 25. The injured doctor 
is expected to be well enough to travel in a few days. 

A Soviet balloon which was intended to try to beat the 
altitude record set up by Prof. Picard was to have made its 
ascent from Moscow on Sunday, September 24. The 
aeronaut was M. Prokofieff. A thick mist deposited a lot 


of moisture on the envelope, and there was no sun to 
dry it. As balloons intended to rise to great heights must 
start with only a comparatively small quantity of gas, 
this balloon refused to rise, and the attempt was abandoned 
for the day. 

Wiley Post Injured 

Wiley Post was severely injured when the Winnie 
Mae crashed at Quincy, 111., on September 21. Fuller 
details are not available. 

The Flying Boats’ Return 

Three of the four ” Southampton ” flying boats of 
No. 204 Squadron (Napier ” Lion ” engines) have returned 
from their cruise to Finland, and are back at their base 
at Mount Batten. The fourth boat is waiting at Reval 
for certain spare parts before making its return flight. 
The boats have kept their prearranged time-table to within 
a few hours during the whole cruise. 

A Windhover ” for Ireland 

I-AST week Mr. John Lord, the managing director of 
Saunders Roe, Ltd., flew in a Saro "Windhover” to Dublin 
accompanied by Capt. Scott. The machine was demon- 
strated to a party of officers of the Free State Armv Air 
Corps at Baldonnel aerodrome, and it is understood that 
the Department of Defence is considering the purchase of 
a machine of this type. At the present time the Armj' 
Air Corps has no flying equipment for naval work. It is 
believed that if this amphibian is purchased it will be used 
in conjunction with the fisheries protection cruiser for 
spotting foreign trawlers operating within Free State 
territorial waters. 

New Russian Air Chief 

Joseph I'nslicht has been appointed chief of the 
civil aviation administration in place of Baranoff, who was 
killed in an air accident recently. 

Indian Air Mail 

The Postmaster-General announces that, commencing 
with the mail leaving London on Saturday, September 23, 
the England-India Air Mail service has been extended on to 
Rangoon. The mail wdll be due to reach Rangoon on 
Sunday evening eight days after despatch from London, a 
saving over the ordinaiy^ mail of 1 1 days. Starting on 
October 2, the homeward mail will leave Rangoon each 
Monday and be due to reach London on the following 
Mondav. Letters by air to Rangoon should be marked 
" By Air in India." The postage is: First half ounce, 8d., 
each additional half ounce, 7d. ; post cards, 4d. 


LOST AND FOUND : After being 
catapulted from the German liner 
Bremen, with mails from America, 
at 11.30 a.m. on September 21, 
Herr Gruetering, the pilot (to- 
gether with a mechanic and wire- 
less operator) was due at South- 
ampton by 7 p.m. He failed to 
arrive, and a wireless message 
being received from the pilot 
stating he was running short of 
fuel (having lost his bearings) , 
ships and aircraft were sent out to 
make a search, but without 
success. Gruetering meanwhile 
had landed alongside a French 
trawler, off Ushant, which took 
him in tow towards England. 
Early next morning the Junkers 
Seaplane was able to take off and 
% to Southampton, where it 
arrived, as depicted in our illus- 
tration, shortly after noon. 
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CROYDON 

O N Thursday last Imperial Airways, Ltd., won fame 
m an unusual element — the water. In the 
“ Croydon business houses swimming competi- 
tion " a team of six Imperial Airways' employees 
won the cup for the second year running. Those compet- 
ing were O. P. Jones, the famous bearded pilot, and 
Messrs. Langtry, Rabbits, Cain, Cole and Kearton, the 
latter being a Cambridge swimming blue. New laurels 
were added this year by a ladies' team selected from 
" Imperial " Croydon employees, the Misses Tovey, Tracey, 
Wilkinson and Finlay, who won the ladies' event in the 
same competition. It is announced that Mr. K. A. Jahn, 
the popular Croydon Manager of Deutsch Luft Hansa, is 
to take up the corresponding duties in Paris on October 1 . 
He is being replaced at Croydon by Mr. Schmidt-Rex, 
who has been at the head office of German Air Lines, 
Berlin, for ten years. Previously he spent eight years in 
America and Canada, working for a considerable time for 
the Canadian Pacific Railway. Mr. Jahn, who has been 
close on seven years at the Airport of London, has made 
many close friends. He was in the Imperial German Navy 
and has served as an officer on board Zeppelins. Mr. Jahn 
has the typical sailor’ .s appearance and manner, and his 
hearty good fellowship has endeared him to all who have 
known him. The good wishes of the Airport of London 
w'ill go with him to his new position. A visitor which 
made the old stagers rub their eyes was the Handley Page 
" W.IO ” G-EBMR, which did some stout work on the 
air routes in the past. It w'as piloted by its present owner. 
Sir Alan Cobham, and is now' a flying “ tanker ” for re- 
fuelling the Airspeed " Courier " which Sir Alan also 
owns. The Courier " is at Portsmouth, to which city 
G-EBMR flew from Croydon. The “ W.IO " is now fitted 
w'ith wheel brakes, and the cabin is almost completely 
filled with fuel tanks. 

The Prince of Wales’s Vickers “ Viastra,” piloted by 
Fit. Lt. Fielden, who was accompanied by Mr. Jenkins, 
also visited the airport during the week for wireless tests. 
Mr. “ Jerry ” Shaw, of the Asiatic Petroleum Co., flew the 
firm’s “ Monospar ” to Amsterdam and back. A quaint 
air visitor was Mr. Arie In’thol, a Dutch ex-Sergeant of 
Marines, 90 years of age, to whom K.L.M. gave a com- 
plimentary’ return ticket, Rotterdam-London and back. 
His last visit to England, 70 years ago, was made in a 
wooden ship. The old man’s vitality was intense, and 
before leaving for Holland he insisted on reciting some 
English verses, with flashing eyes and appropriate gestures. 
To this veteran 500 miles’ flying before tea time was a 
mere break in the monotony of a pensioner’s life. 

On Friday, the Imperial Airways’ machine from Brussels, 
being full, Sir Ernest Oppenheimer, w’ith his son and two 
of his secretarial staff, booked a special Westland 
" Wessex ” from Sabena and flew to London. Amongst 
K.L.M. travellers to Hamburg was Sir Henry Deterding 
and Sir John Simon, while Capt. Anthony Eden travelled 
to Paris by Imperial Airways. A lighter note was struck 
by the appearance in the Main Hall, outward bound to 
Paris, of Miss Anita Nielson, known as Warner’s baby star, 
who sported the latest thing in divided trouser skirts. 
Mile. Lenglen was also seen at the airport, but not wearing 
her famous tennis skirt-shorts. A queer cargo by Luft 
Hansa from Berlin consisted of two vipers in a paper 
parcel. When the package was opened they gave no sign 
of life, but when prodded they stirred ominously. They 
were hurriedly re-packed and swiftly delivered. 

At the end of the week two experts on ground traffic 
problems came in by D.L.H. from Berlin. 'They came at 
the invitation of the London Board of Transport to study 
the handling of week-end traffic here. They represented the 
Berlin Transport System. 

Passenger figures for September this year have exceeded 
all expectations, and have beaten all previous records. 
8,121 passengers passed through the airport up to Satur- 
day night, September 23, the total to that date exceeding 
that of the whole of September, 1932. 

Herr Richard Tauber, the well-known tenor, arrived by 
K.L.M. from Holland during the week. 


The recently-formed air transport company. International 
Airlines, has ceased activities. It is reported that efforts 
will be made to form a new company to carry on the 
work. A. Viator. 


FROM HESTON 

HE British Air Navigation Company, in conjunction 
with Misr-Airwork S.A.E., carried out a remark- 
able press flight early last week in connection 
witli the funeral of H.M. King Feisal in Iraq. 
Mr. Mahonv, of Misr-Airwork S.A.E., left Almaza Airport, 
Cairo, in a “ Iffiss Moth ” on September 14 at 2.30 p.m. 
(local time), three hours after receiving telephoned instruc- 
tions from London, and arrived at Jericho at 5 p.m. He 
left the next morning for Baghdad, where he arrived at 
10 a.m. The photographs were not ready until midnight, 
and he left on the return flight at 4.30 a.m. G.M.T., and 
reached Almaza at 2.30 p.m.. after one hour's dela}’ refuel- 
ling en route and one forced landing with a choked jet, 
less than 5 min. after Capt. Styran and Mr. Morton, of 
B.A.N.C.O., arrived ■ in a "Gull” (Napier “Javelin”) 
to take over the relay race — a remarkable piece of syn- 
chronisation. The pictures were handed over, and the 
remainder of the trip was completed in 50 hr., including 
stops, notwithstanding very bad weather, the machine 
arriving in England on Monday, the 18th, at 7.50 p.m. 
It is interesting to note that the round trip, Heston- 
Almaza-Heston, on the "Gull” was made in 38 hr. 
25 min. actual flying time. 

Another interesting flight, already reported in last week’s 
Flight, commenced on Sunday, September 17, when Capt. 
T. Neville Stack left for Bombay with a Harley Street 
surgeon, his anaesthetist and a nurse on Ixiard, in a new 
de Havilland " Dragon,” the property of Airwork, Ltd. 

Spartan Air Lines announce that the regular daily ser- 
vices between Co'vves and Heston which they have been 
operating during the summer months will run for the last 
time this year on October 2. The machines are, however, 
being kept in readiness for charter work, and a service at 
the ordinary' rate per passenger (55s. return) will be run 
at any time that a full complement of six passengers may 
be secured. 

Mr. Pearse, of Wrightson & Pearse, arrived back from 
Lausanne on Friday, the 22nd, on a charter trip, and left 
that evening on another charter to Le Touquet. 
B.A.N.C.O. flew Lady Ludlow and her maid to Scotland 
in a " Dragon " on Friday, the 15th. A week later (the 
22nd) they flew again to Scotland to take her from North 
Berwick to the Ayr races and home to Dunstable. Capt. 
Birkett, in the wireless-etjuipped Birkett Air Service ’ ’ Puss 
Moth,” spent an hour in fruitless search between Portland 
Bill and a point 30 miles S.W. of St. Catherine’s Point 
for the missing mail-plane from the Bremen. Directed by 
wireless from Croydon, they finally abandoned the search, 
and arrived at Woolston Ferry simultaneously with the 
missing seaplane, which had been taken in tow by a fish- 
ing boat, and was able to proceed under its own power. 

Fifty-six machines cleared Customs during the week 
ending Friday, September 22, among them being Air-Vice- 
Marshal Borton, Maj. Shaw, Miss Sale-Barker and Messrs. 
McClure, Clarkson, Norman, Leslie, Butler and Crammond, 
all of u'hom attended the Bienvenue Aerien at Rheims. 

Miss Slade, Airwork Club Secretary, is back after a fly- 
ing holiday with her father in Rome. They made the 
journey each way in three entirely uneventful flying days, 
spending two nights en route. The Prime Minister and 
his daughter arrived at Heston on Sunday, the 17th, after 
flying from Leeds in a " Leopard Moth ” belongipg to Sir 
Derwent Hall Caine. 

The School has been exceptionally busy, and Airwork 
staff, who may not bcxik ahead of regular pupils, have 
been unable to get a flight in edgeways. Count Fermo 
Murari Bra, who is living in the hotel, made his first solo 
flight this week after only 4 hr. and 40 min. dual instruc- 
tion. He has now passed all the tests for his “A ” 
licence, which he came to England to obtain. Capt. 
Trigona, the Italian Air Attachfi, does a great deal of solo 
flying on Airwork School machines, as well as on his own 
Fiat aeroplane. 
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MISS 

BRITAIN Ill’s 
ACHIEVEMENTS 


up 


— ~rK. HUBERT SCOTT-FAINES 
magnificent efforts to regain the 
, I British International Trophy tor 
Great Britain, with his latest 
motor-boat. Miss Britain III, brings to 
light manv interesting facts as to the ex- 
tent to which he owes his success to the 
aircraft industry. 

When he returned to Southampton in the 
Empress of Britain on Thursday, Septem- 
ber 21, he admitted that his boat, its en- 
gine, shaft, rudder, propeller, and, in fact, 
livery part caused a very big stir indeed in 
engineering circles both in Canada and the 
U.B.A, Eminent authorities came from all 
parts of those countries to look at these 
engineering marvels. 

Mr. Scott-Paine himself designed and 
built the boat, but the engine, as our 
readers know, was a Napier “ Lion ” super- 
charged racing engine, series VII D., of 
the same type as was built for the Schneider Trophy Con- 
te.st. Giving out 1,375 h.p. at 3,600 r.p.m., it has a power 
weight ratio of only 0,886 lb. /h.p. Mr. Scott-Paine told 
us that during the race he ran at 3,500 r.p.m. all the 
time, and that at times the boat leapt from the water for 
considerable distances. The strain to which the engine 
must have been subjected at these times, and which it 
stood without giving any trouble, must have been incred- 
ible. Naturally, Napier’s use the very best materials they 
can get in their eitgines, and for the steel for their crank- 
shaft, pinions, lay-shafts, inlet valves, impeller, cam- 
shafts and reduction gearing and other parts they went to 
T. Firth & John Brown, Ltd. This same firm was respon- 
sible for producing a steel which stood up to the terrific 
shocks imposed on the main shaft and the rudder. The 
former w'as only one and a-half inches in diameter, and 
with the latter, which was placed in front of the step, was 
subjected to tremendous forces when the boat hit waves 
and when, as was shown by photographs, she leapt clean 
out of the water for distances of as much as 340 ft. 
Firth's shaft was made from 72.4-ton steel, with the extra- 
ordinarily high impact value of 80 to 82 ft. -lb. No less 
important was the propeller. With a shaft at an angle, 
as was that of Miss Britain III, the centrifugal force pro- 
duces a complete reversal of stress in the propeller at ever>’ 


A GOLIATH AMONG MANY DAVIDS : The Empress of Britan' escorted 
Southampton Water by a number of speed boats. 


revolution, and the blades have to sustain almost incal- 
culable shocks on re-entering the w'ater after a jump. The 
propeller used w'as a solid casting of special bronze 
(Ammadium V) produced by the Manganese Bronze & 
Brass Co., Ltd. Mr. Scott-Paine had no trouble with this 
at all, although it was running at twice the engine speed. 
Instruments play a most important part in an under- 
taking of this nature, and the revolution indicator, pressure 
and temperature gauges, upon which so much depends, 
were all of aircraft type supplied by Smith's Aircraft 
Instruments, which firm was also responsible for supplying 
the Petro-Flex tubing, Essex fire extinguishers and the 
K.L.G. sparking plugs in the engine. Mr. Scott-Paine 
e.xpressed his intention of building another boat to chal- 
lenge again for the Trophy. 

On Sunday afternoon, September 24, he broke the 
unofficial sea-mile record for single-engined boats, held by 
the late Sir Henry Segrave, at 92.73 m.p.h., raising it to 
95.08 m.p.h. The runs were made in Poole Harbour, 
and during a subsequent demonstration for the crowd, 
which had arrived after his success, the boat burst into 
flames. These were, however, extinguished without ver^^ 
serious damage to the boat or to the engine, and Mr. 
Scott-Paine intends to make another effort shortly, as he 
is confident of raising the record to over 100 m.p.h. 


S S S 

Royal Aero Club House Dinners 

It has been decided to hold monthly house dinners in 
(he club on the first Wednesday of each month, commenc- 
ing on October 4 next. The price of dinner will be 4s. 
Dinner jackets will be worn. Mr, Leslie I,. Irvin will 
speak on “ Parachutes ” at the first dinner, October 4, at 
8.15 p.m. Members intending to be present are requested 
to forward their names to the House Secretary. 

Control of Private Flying 

The Secretary of State for Air, having appointed a Com- 
mittee, under the chairmanship of Lord Gorell, to examine 
the requirements of the present Air Navigation Regulations, 
with particular reference to those governing private flying, 
in such matters as Certificates of Airworthiness, the ques- 
tion of compulsory third-party insurance for aircraft having 
also been referred to them, the Royal Aero Club has been 
requested to put forward the names of three private owners 
to give evidence before the Gorell Committee. In order 
that the whole question may be ventilated, all private owners 
are invited to attend a meeting, to be held at the Royal 
Aero Club, 119, Piccadilly, London, W.l, on Thursday, 
Dciober 5, 1983, at 5 p.m. 

Junior Aero Club Annual Dinner 

The Junior Aero Cetib will be holding their annual 
dinner at the Ham Bone Club, Ham Yard, Great Windmill 
Street, near Piccadilly, on October 3, at 8.0 p.m. The 
occasion is being made a reunion of " old timers,” and 
Capt. Geoffrey de Havilland and Mr. ‘‘ Bill ” Lawford 
Will be the chief guests. Ixiunge suits will be the ” rig 


S S S 

of the dav,” and tickets at four shillings each should be 
obtained from the Secretarv, table being booked at the 
same time as accommodation is limited. 

First Chinese Member of the Caterpillar 
Club 

What must surely be one of the lowest drops done 
with the aid of a parachute was safely accomjilished in 
China recently, and it was entirely unpremeditated. Mr. 
Tang Pao Sun, of the Central Aviation School, Hangsehow, 
leaped from a spinning Curtiss Hawk with an Irvin 
parachute from a height of 150 ft. and landed safely, thus 
qualifying for membership of the Caterpillar Club. 

Tenders for Hangars Wanted 

The Egyptian Ministry of Communications, 
.Aviation Department, is calling for tenders, to he pre- 
.sented in Cairo by November 1 of this year, for the 
building of two jiortable hangars at Dekheila and Mersa 
Matruh aerodromes. Details of the tender can be obtained 
from the Department of Overseas Trade, 35, Old Queen 
Street, Dindon, S.W.l. 

International Egyptian Aviation Meeting 

During the International Egyptian Aviation Meeting 
the Vacuum Oil Co. have made arrangements to provide 
fuel and oil at all landing grounds on the route. Con- 
sidering that some of the landing grounds are situated 
out in the Lybian desert, over which transport is ver\- 
diflicult, this shows very praiseworthy enterprise on 
the part of Vacuum Co., and it can only be hoped that 
every advantage will be taken of it. 
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THE WIZARD 
PLUG 


T 


'HE Wizard Plug, pro- 
duced by the Wizard 
Sparking Plugs Co., 

Stafford Road, Croy- 
don, was first experimented 
with in the year 1930, and 
since has been extensively 
tested in all conditions under 
the supervision of the Air 
Ministry officials. In the pro- 
duction of this plug the aim 
has been to provide a plug 
as free as possible from 
short circuiting caused by the 
bridging of the sparking gap 
by carbon, oil, or other 
moisture. Another object was 
to construct a plug s<i that 
wear of the electrode from ser- 
vice and constant cleaning, 

which at present limits the life of a plug, should be re- 
duced to a minimum. A notable feature is the particular 
form of the head of the electrode and the shape of the 
body of the plug which provide a considerable number of 
sparking points, and enable the insulating material to be 
directly exposed to, and scavenged by, the flames of com- 
bustion. In addition, a special annular space is provided 
between the insulating material around the central elec- 
trode and the inner body of the plug. Imperial Airways 
have, after considerable experience with all makes of spark- 
ing plugs, standardised on Wizard plugs. At the present 
time these plugs are in use in over 80 large aircraft 
engines operating on regular air lines. A number of 
Wizard plugs have been run over 2,000 hr. without clean- 
ing or attention. The manufacturers would particularly 
emphasise the fact that these plugs have a number of im- 
portant features which are entirely different to other makes 
and these are fully covered bv British and foreign patents. 


PISTON RINGS 

IN a little booklet, entitled “ The Choice of the Expert,” 
•* Messrs. Wellworthy, Ltd., of 89, Blackfriars Road, 
S.E.l, set out their aims and the work which they do. 
Messrs. Wellworthy’s turn out about 100,000 rings a week 
and reckon to have a stock of between one and two million 
rings, BO that prompt service can be given. This firm 
was founded in 1919 to manufacture piston rings by a 
process patented by Messrs. Gray and Hewlett. By this 
process rings are made from centrifugally cast chilled iron 
to a rigid specification of the highest quality, thereby en- 
suring unfailing uniformity and consistency of material. 
Following heat-treatment the castings are subjected to 
minute inspection before being utilised for ring production. 
Tfie ring is machined and precision ground, undergoing 
fourteen distinct machining operations, including an auto- 
matically controlled internal hammering which ensures per- 
fect circular form and equal radial pressure around its 
entire periphery. Chemical and physical tests are applied 
to each batch of rings manufactured to maintain uniformity 
of composition and pressure. 


APPRECIATION 

lyiR. T. WILLIAMSON, of the Air Taxi Co., Ltd., of 
South Africa, has written to the Airscrew Co., Ltd., 
of W’eybridge, Surrey, expressing his satisfaction with the 
airscrew fitted to his Koolhoven monoplane. He recently 
completed a flight in search of the missing Swiss airman, 
Carl Nauer. The area covered was over 11,000 miles 
through seven different countries — South West Africa, 
-Angola, French Equatorial Africa, Belgian Congo. Northern 
Rhodesia, Southern Rhodesia and South Africa. During 
the month he was away the machine was never housed, 
but was exposed to severe climatic conditions, exceedingly 
heavy fog by night, and extreme heat by day. Mr. 
W'illiamson says it was indeed a thorough test for the 
airscrew, and that on arrival back in Cape Town it was 
found to be in exactly the same condition as when he 
started . 

Mr, Williamson has also written to the Cirrus Hermes 
Engineering Co., Ltd., of Croydon, regarding the ” Hermes 
II ” fitted in the Koolhoven. He writes that although the 
engine had to operate under extremely trying climatic 
conditions, it never dropped a rev., although at different 
times he was unable to obtain the correct grade of oil 
and had to use unsuitable lubricants. On arrival back in 
Cape Town the engine was given the usual inspection and 
needed no replacement, barring one cracked engine-bearer 
foot. 

Finally, our good friends, Cellon, Ltd., of Kingston, 
have also received a word of praise in respect to the Dope 
on this machine. 
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BRIEFLY 

It is rumoured that de Havillands will, before very 
long, have on the market a small engine of some 75 h.p., 
which will be a radical departure from their existing 
designs. The tendency of recent years on the part of many 
manufacturers has been towards the radial engine for 
small horse-powers, and this method certainly provides a 
way of securing a smooth running. 

We hear, unofficiallv, that the Pobjoy engine will be 
available with two alternative gear ratios for next year. 

Extensive developments in Continental traffic are 
expected if negotiations at Ipswich, which are now in 
progress, are brought to a successful conclusion. The 
aerodrome management is in the hands of Brian 
Lewis, Ltd, 

Mono SPAR aeroplanes are now in service in England, 
Scotland, the Irish Free State, Sweden, Switzerland, Italy. 
North Africa, India, Japan, and Brazil, and are being 
used for : — Desert service; Government communication 
services, newspaper conveyance, staff transport, night fly- 


ing services, air taxi and ferry services, schedule air routes, 
club instruction, joy-riding and by private owners. 

Brown Bros., Ltd., of Great Eastern Street, London, 
E.C.2, are the sole export concessionaires for the 
” Sestrel ” aero compass and the ” Sestrel ” combined 
bearing plate and drift indicator. 

The Chairman of the Junior Aero Club dinner, which 
is being held at the Ham Bone Club on Tuesday next, 
October 3, will be Lt. Col. J. T. C. Moore-Brabazon, who 
holds the R.Ae.C. Aviator’s Certificate No. 1. 

The first of the season’s dances will be held by 
Reading Aero Club, in their club-house at Reading Aero- 
drome, Woodley, at 8.45 p.m. on October 7, 

Miss Birmingham will be holding another of her 
unique parties for aviation people at the ” Dubarry 
Restaurant, 214, Piccadilly, London, W.l, at 8.30 p.m., 
on Saturday, October 7 

British Thomson-Houston, Ltd., have acquired the 
sole manufacturing and selling rights for the British Empire 
of the Caple engine starter, which was described in Flight 
for March 9, 1933. 
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THE ROYAmiR FORCE 


London Gazette, Sept. 19, 1933 
(jcncral Duties Branch 

The follg. are granted short-service coinmissions as Acting Pilot Officers 
on probation with effect from and with seny, of Sept. 1 : — H. V. Allowav, 
S. S. Bertram. A. P. W. Cano, K. Capel-Cure, E. L. Colbeck-Wclch. L. I*. 
Oibson, H. A. R. Holford, Ci. K. Jackson, H. A. McBratney, A. M. Mulliken, 

C. P. L. Nicholson, J. J. J. Pago, C. R, I’aylor, B. Robinson, £. V. G. 
Solb4, C,. J. D. Thomson. R. H. Waterhouse, S. G. White. 

Pilot Officer W. H. Mitchell is promoted to the rank of Flving Offierr 
{Sept. 1). 

The follg. Flying Officers are transferred to the Reserve (Sept. 14) : — 
Class A. — B. A. Blythe, A. L. Brain, H. R. Collins, H. A. Fenton, H. R. 
Hiighes-Hallctt, F, A. McNeill, G. O. St. J. Morris, M. P. O’Reilly, K. W. 
Pell, A. F. Powell, L. P. Rowley, 1). F. Satehwell, J. S. Shakespeare. Class C. 
— J. E. Beynon, C. M. D. Chambers, C. C. C. Manson, C. Ray. 

Wing Comdr. E. A. B. Rice, M.C., is placed on the half-pay list, Scale A. 
from Sept. 5 to Oct 14 inclusive ; Sqdn.-Ldr. E. J, I). Routh is place'd on the 
half-pay list. Scale A (Sept. 12) ; Fit. Lt. F. C. Farrington, M.C. (Lt.. Koval 
Artillery, R.A.R.O.), is transferred to the Reserve, Class C (Aug. 20). (Substi- 
tuted for the notification in the Gazette of Aug. 22.) Flt.-Lt. E. A, Sullock, 
-A.F.C., is transferred to the Reserve, Class B (Stores Branch) (April 16). 
(Substituted for the notification in the Gazette of May 16.) Flying Officer 

D. L. Iremonger resigns his short-service commission (Jan. 6) ; Flying Officer 
J. E. C. McClure resigns his short-service commission (Sept. 8) ; Flying Officer 

E. I). A. Bigg relinquishes his short-service commission on account of ill- 
health (Sept, 20). 

Memora ndum 

74982 Cadet N. Borchardt is granted an honorary commission as a Sec. Lt. 
with effect from the date of his discharge. 


ROYAL AIR FORCE RESERVE 
RESERVE OF AIR FORCE OFFICERS 

General Duties Branch 

The follg. Pilot Officers on probation are confirmed in rank : — C. F. .Alimmd 
(April 3) ; E. K. Nelson (.April 17) ; N. S. T. Benson (.Aug. 3) : F. (i. brow 
(Aug. 29). 

Flt.-Lt. A M. Blake. A.K.C., ic transferred from Class A Class C fSepl 
16). 

The follg. Flying Officers are transfern'd from Class A.A (ii.) lu Class C ; 

K. S. Sikes (June .S) •. E. L. Purdv, M.C. (Sept. 16). 

The follg. Flying Officers rj'Hnqnish their coininissions on eonqiletion of 
service: — (i. J. F.. Howard (July 10); C. W. Switzer (Sept. 15} ; C. .\. 
Jambliii (Sept. 18). 

Flying Officer .A. L. Ansell relimjuishes his commission on rompletion of 
service and is permitted to retain his rank (Si'pt. 16) : Pilot Officer (i. A. 
Hornblower relinquishes his commission on account of ill-liealth (Sept. 20) ; 
Pilot Officer G. L. Jackson relinquishes his commission on appointment to a 
short-service commission in the Royal .Air Force (Sept. 1) ; the notification 
in the Gazette of N'<»v. 15, 1932, enneerning Flying OthcerW A. C. Ross is 
cancelled. 

AUXILIARY AIR FORCE 

General Duties Branch 

No. 603 (CiTV OF Ldindurgh) (Bomber) Spi:ai>ron. — F lying Officer J. Id 
Glenny relinquishes his commission on rompletion of service (July 1 1). 


ROYAL AIR FORCE INTELLIGENCE 


Appointments. — The following appointments in the Royal Air Force are 
notified ; — 

General Duties Branch 

Air Commodore H. K. Nicholl, C.B.L., to No. 23 Group H.Q., Grantham, 

18.9.33, to command, vice Air-Coni. P. H. L. Playfair, C B., M.C. 

Group Captains : W. B. Callaway, A.F.C., to R.A.F. Base, Calshot, 9.9.33, 
to command, vice Air-Corn. H. R. Nicholl, C.B.E. A. C. Maund, C.B.E., 

D. S.O., to Aeroplane and Armament Experimental Estab., Martlesham 
Heath, 17.9.33, to«ommand, vice Group-Capt. H. L. Reilly, D.vS.O. F. L. 
Robinson, D.S.O., M.C., D.F.C., A.D.C., to Station H.Q., Amman, to com- 
mand, vice Group-Capt. i. G. V. Fowler. A.F.C., 1.9.33. 

Wing Commander H. I. Hanmer, D.F.C., to H.Q., Iraq Command. Hinaidi, 

14.9.33, for duty as Senior “P” Staff Officer, vice Wing-Com. F. H. M. 
Maynard, A.F.C. 

Squadron Leaders : S. L. G. Pope, D.F.C., A.F.C., to No. 801 (F.F.) Sqdn., 

13.9.33, to command, vice Sqdn.-Ldr. C. E. W. Foster. Edward F. Turner, 
A.F.C., to H.Q., R.A.F., Mediterranean, 15.9.33, for “ P ” staff duties, vice 
Flt.-Lt. J. M. J. C. J. I. Rock de Besombes. 

Flight Lieutenants : G. Harcourt-Smith, to Marine Aircraft Experimental 
Estab., Felixstowe, 10.9.33. J. D. Breakey, D.F.C., to R.A.F. Base, Calshot, 

18.9.33, H. Broadhurst, to R.A.F. Base, Calshot, 18.9.33. B. H. Ashton, 
to No. 99 (B.) Sqdn., Upper Heyford, 14.9.33. H. H. V. Tristem, to Station 
H.Q., Roscombe Down, 12.9.33. E. B. Webb, to R.A.F. Training Base, 
Leuchars, 11.9.33. A. H. Wheeler, to No. 1 (F.) Sqdn., Tangmere, 14.9.33. 

E. C. T. Edwards, to No. 820 (F.S.R.) Sqdn., 13.9.33. 

Flying Officers : R. H. E. Emson, to No. 821 (F.S.R.) Sqdn., 7.9.33. The 
Hon. G. K. Ward, to No. 812 (F.T.B.) Sqdn., 6.9.33. G. W. Montagu, to 
No, 822 (F.S.R.) Sqdn., 7.9.33. 

Pilot Officers : J. B. Altham, to No. 9 (B.)Sqdn., Boseombe Down, 28.8.33. 


C. H. B. Bullock, to No. 10 (B.) Sqdn., Boscomhe Down, 28.8. .33. P. A'. 

Davoud. to No. 17 (F.) Sqdn., I’pavon, 28.8.33. 13. Price, to No. 25 (F.) 

Sqdn., Hawkiiige, 28.8.33. G. E. Watt, to No, IS (B.) Sqdn., Upper Hevford, 

28.8.33. 

Acting Pilot Officers: P. B. H. Butler, to No. 25 (F.) Sqdn., Haw'kinge, 

28.8.33. W. G. Devas, to No. 29 (F.) Sqdn., North Weald, 28.8.33. W. B. 
Fleming, to No. 32 (F.) Sqdn., Biggin Hill, 28.8.33. D. W. H. Gardner, to 
No. 12 (B.) Sqdn., Andover, 28.8.3«3. E. P. P. Gibbs, to No. 41 (F.) Sqdn., 
Northolt, 28.8.33. G. J. Grindell. to No. 23 (F.) Sqdn., Biggin Hill. 28.8.33. 
H. V. Kennedy, to No. 41 (F.) Sqdn., Northolt, 28.8.33. P. C. Lawrence, to 
No. 57 (B.) Sqdn,, Upper Heyford. 28.8.33. J. S. Leslie, to No. 33 (B.) 
Sqdn.. Bicester, 28.8.33. J. S. McLean, to No. 32 (F.) Sqdn., Biggin Hill, 

28.8.33. G. A. M. Pryde, to No. 57 (B.) Sqdn., Upper Heyford, 28.8.33. 

D. S. Radford, to No. 1 1 1 (F.) Sqdn., Hornchurch, 28.8.33. J. R. L. Kiimsey, 
to No. 58 (B.) Sqdn., Worthy Down. 28.8.33. P. H. P. Simonds, to No. 207 
(B.) Sqdn., Bircham Newton, 28.8.33. L. L. A. Waller, to No. 56 (F.) Sqdn., 
North Weald, 28.8.33. C. H. T. Warner, to No. 207 (B.) Sqdn., Bircham 
Newton, 28.8.33. 

Stores Branch 

Flight Lieutenant G. L. Worthington, to Station H.Q., Fanihorough, 6.9.33, 
Medical Branch 

Squadron Leader H. McW. Daniel, to Princess Mary’s R.A.F. Hospital, 
Halton, 6.9.33, for duty as Medical Officer. 

Flight Lieutenant G, H. J. Williams, to No. 6 (B.) Sqdn., Ismailia, 17.8.33. 
Flying Officers : L. S. Everett, G. Gilchrist and W. V. Griffin, to Med. 
Training Depot, Halton, on 4.9.33, on appointment to short service commns. 
T. C. Macdonald, to No. 5 Flying Training School, .Sealand, 18.9.33. A. H, 
Osmond, to Station H.Q., Netheravon, 18.9.33. 


Royal Air Force Awards 

The King has approved the follg. rewards in recognition of gallant and 
distinguished services rendered in connection with the operations on the 
North-West Frontier of India during the periods January 28. 1932, to 
February 6, 1932, and March 6, 1932. to March 18, 1932 : — 

Aw’arded a Second Bar to the Distinguished Flying Cross. — S qd. Ldr. 

S. B. Harris. D.F.C., A.F.C. 

Awarded the Distinguished Flying Cross. — F/0. (now Fit. Lt.) J. B. 

F yfe . 

Awarded a Bar to the Distinguished Flying Medal. — 363389 Corporal 

R. W. Ellis, D.F.M. 

The names of the follg. have been brought to notice by Air Marshal Sir John 
Steel, Air Officer Commanding, R.A.F., India, for distinguished services 
rendered in connection with the operations on the North-West Frontier of 
India during the periods January 28, 1932, to February 6, 1932, and March 6, 
1932, to March 18. 1932 ; — Fit. Lt. F. H. Isaac, D.F.C., Fit. Lt. S. McKeever, 
D.F.C., F/O. N. Kirkham. 

The King has approved the follg. rewards in recognition of gallant and 
distinguished services rendered during the operations in connection with the 
Chitral Reliefs, September to October, 1932 : — 

Awakdei) the Dd^tinguished Flying Cro.'^-*^. — Fit. Lt. F. G. A. Robinson. 
Fit. Lt. C. J. Collingwood, Fit. Lt. J. E. Ciray-Hill Thomas. 

s S S I?; 

R.A.F, Changes 

Headquarters, Central Area, R.A.F., will form with 
effect from October 1, 1933. The location of this head- 
quarters will be at Abingdon. Wessex Bombing Area 
will be known as " Western Area, R.A.F.,'' as from 
October 1, 1933. Consequent up>on the formation of 

Central Area, R.A.F., the following will be the distri- 
bution of units between Western Area, R.A.F., Central 
Area, R.A.F., and No. 1 Air Defence Group: — Western 
Area, R.A.F. — Flying units stationed at Aldergrove, 
-\ndover, Boscomhe Down, Manston — ^No. 500 (Bomber) 


Awarded the Distinguished Flying Medal — 370654 Corpl. \. I. Steer, 
370030 Corpl. L. J. Streveris, 363282 Corpl. R. Wright. 

Royal Air Force. — Changes in the Higher Commands 

The Air Ministry announces the following appointment : Air Commodore 
John Eustace Arthur Baldwin, D.S.O. , O.B.E., now' Senior Air Staff Officer, 
Fighting Area, to be Air Officer Commanding. No. 1 Air Defence Group, in 
February, 1934, vice Air Commodore William Foster MacNeece Foster, C.B., 
C.B.E. . D.S.O., D.F.C. 

.\ir Commodore J. E. A. Baldw'in w'as seconded to the Royal Flying Corps 
from the 8th Hussars early in 1915 after graduating at the Central Flying 
School (Royal Aero Club Certificate No. 971). During the War he served 
in France having been in command of No. 41 Wing in 1917 and reached the 
rank of Lieutenant-Colonel in 1918, in which year he assumed command of 
No. 1 School of Navigation and Bomb Dropping. The following year he was 
granted a permanent commission in the Royal Air Force and in 1923 he 
graduated at the Royal Air Force Staff College. Following several years 
engaged on staff duties at the Middle East Command Headquarters he was 
given command of the Central Flying School in 1929. Since January, 1932, 
he has served at the Headquarters Fighting Area, where he was promoted 
.\ir Commodore and became Senior Air Staff Officer early this year. From 
August, 1931, to December, 1932. he acted as Air Aide-de-Camp to the King. 

For his services in France during the War he w'as awarded the D.S.O. in 
1918 and the O.B.E. in 191 9, besides being mentioned three times in despatches. 
He also holds a Belgian Order and a decoration. 

Squadron only, Waddington, Worthy Down. Central 
Area, R.A.F . — Units stationed at Abingdon, Bicester, 
Bircham Newton, Filton, Hucknall, Upper Heyford. 
No. I Air Defence Group . — Units stationed at Abbotsinch, 
Castle Bromwich, Hendon, Thomaby, Tumhouse, Usworth. 
The dates on which executive control of regular units is to 
be assumed by Central Area, R.A.F., and the date on 
which cadre squadrons are to be transferred from No. 1 
Air Defence Group to Western Area, R.A.F., and Central 
Area, R.A.F., will be decided by the A.O.C.-in-C., Air 
Defence of Great Britain. 
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AIROlArr COMPANIES’ STOCKS 
AND SHARES 

D uring the past month the industrial section of the 
Stock Exchange has been less active, sentiment hav- 
ing been affected by uncertainties regarding the European 
situation, but a steady undertone was maintained through- 
out. Shares of companies operating in the aircraft and 
allied industries remained in good demand despite the 
general tendency, and there were numerous advances on 
balance. The new departure of Rolls-Royce in commencing 
interim dividends with a payment of 5 per cent, created a 
favourable impression. Although they went “ xd ” on 
Monday, the company’s shares are 62s. 3d., compared 
with 57s. 6d. a month ago. Reports remain current in 
the market that the aero engine side of the business is 
doing well, and hopes of an increase in the total dividend 
for the year persist. Imperial Airw'ays also moved up 
further on balance, being 30s. ?id. at the time of writing 
in response to continued hopes of a small increase in the 
dividend. The latter is expected to be declared shortly. 
Fairey Aviation, another share which continued to benefit 
from favourable dividend estimates, are again higher on 
the month at 26s. 3d., compared with 25s. 6d., while de 
Havilland remained firm at 23s. 9d. Haw^ker Aircraft 
were more active and higher than a month ago at 14s. 4^d., 
while the preference are 19s. 4^d., against 18s. 9d. ; D. 
Napier are 65. 6d,, against 5s, 6d., but both classes of 
preference shares are unchanged. Handley Page prefer- 
ence, to which reference was made last month, are little 
changed around 10s. at the time of writing. Fetters con- 
tinue to be held firmly, and few markings of business have 
been recorded in either the ordinary or preference for some 
time. In other directions there was active business in S. 
Smith (M.A.) preferred and deferred, which were both 
higher on balance for the month, having reflected hopeful 
market views of dividend prospects. British Oxygen are 
nearly 5s. up on the month, assisted by anticipations of a 
favourable interim dividend being announced in October, 



Nominal 

Last 

Current 

Name 

Class Amount 

Annual 

Week’s 


of Share 

0/ 

Dividend 

Quotation 

Anglo-American Oil . . 

Deb. 

jO 

Stk. 


102 

Armstrong-Siddeley Develop . 

Cum. Pref. 

£1 

eh 

21 T0.5 

Birmingham Aluminium Castg 

Ord. 

£1 

5 

27 AO 

Booth (James), 1915 . . 

Ord. 

£i 

15 

67/9 

Do. do. . . 

Cum. Pref. 

£1 

7 

27, '6 

British Aluminium 

Ord. 

£1 

5 

28/9 

Do. do. . . 

Cum. Pref. 

£1 

6 

25/- 

British Celanese 

Ord. 

10/- 

Nil 

14'9 

British Oxygen 

Ord. 

£ic 


38 '9 

Do. do. . . 

Cum. Pref. 

£ic 

27/6 

British Piston Ring 

Ord. 

£1 

\2l 

53/9 

British Thomson-Houston 

Cum. Pref. 

£1 

7' 

28 '9 

Brown Brothers 

Ord. 

£1 

10 

42 '6 

Do. do. 

Cum. Pref. 

£1 

7i- 

29/4J 

Dick (W. B.) 

Cum. Pref. 

£10 

5 

117/6 

De Haviland Aircraft . . 

Ord. 

£1 

24 

23. '9 

Dunlop Rubber 

Ord. 

r 

4 

34 - 

Do. do. . . 

“C’'Cum.Pref. 

16;- 

10 

26 6 

En-Tout-Cas (Syston) . . 

Def. Ord. 

i;- 

Nil 

-'6 

Do. do. 

Ptg.Ptd. Ord. 

s;- 

Nil 

2.T0i 

Fairey Aviation 

Ord. 

10- 

10* 

26 3 

Firth (T.) & John Browm 

Cum. Pref. 

£1 

6d 

7 ’6 

Do. do. 

Cum. Pref. 

£1 

5*d 

8 - 

Ford Motor (England . . 

Ord. 

£1 

Nil 

23 3 

Fox (Samuel) 

Mt. Deb. 

Stk. 

5 

821 

Goodyear Tyre and Rqbber . 

Deb. 

stk. 

6h 

104 

Handley Page . . 

Ptg. Pref. 

8/- 

10 

10 - 

Hawker Aircraft 

Ord. 

5/- 

B 

14/4j 

Do. do. 

Red. Cum. Pref 

£1 

B 

19'41 

Hoffmann Manufacturing 

Ord. 

£1 

5 

24/- 

Do. do. 

Cum. Pref. 

£1 

7i 

25- 

Imperial Airways 

Ord. 

£1 

3 

30 '7J 

I^ayser, F.llison 

Ord. 

£■’’ 

Nil 

50/- 

Do. do. 

Cum. Pref. 

£5 

6 

70/- 

Lucas (Joseph) 

Ord. 

£1 

20 

102/- 

Napier (D.) 6c bon 

Ord. 

Sl- 

Nil 

6'6 

Do. do. 

Cum. Pref. 

it 

n 

22/6 

Do. do. 

Pref. 

£1 

8a 

15'7i 

Fetters . . 

Ord. 

£1 

Nil 

7/6 

Do. 

Roe (A. V.) (Cont. by Arm- 

Cura. Pref. 

£I 

7ho 

10 - 

strong-Siddeley Devel., q.v.) 

Ord. 

£1 

— 

— 

Rolls-Royce 

Ord. 

c 

10 

62/3 xd. 

Smith (S.) & Sons (M.A.) 

Def. Ord. 

11- 

Nil 

5/— 

Do. do. . . 

Pt.Pfd. Ord. 

£1 

J 

46/3 

Do. do. . . 

Cum. Pref. 

£1 

74 

24/41 

Serck Radiators 

Ord. 

£1 

124 

39/3 

“ Shell ” Transport and Trading Ord. 

£1 

74* 

54/4} 

Do. do. 

Cum. Pref. 

£H) 

5 

£1H 

Triplex Safety Glass . . 

Ord. 

10- 

25 

73/- xd 
7, '9 

Vickers 

Ord. 

6 '6 

4 

Do 

Vickers Aviation (Cent. 1 

Cum. Pref. 

£1 

5* 

21/6 

Vickers, q.v.) 

— ' . 

— 

— 

— 

Westland Aircraft (Branch c 





Fetters, q.v.) . . 

— 

— 

— 

~ 


* Dividend paid, tax free, c £1 unit of stock. D Last xd. March, 1931. 
A Last xd. September 1931. E Issued this year, g Last xd. July, 19 1932. 


and during the same period the Birmingham price for 
British Piston Ring has been advanced from 42s. 6d. to 
53s. 9d. in response to buying on anticipations of a larger 
dividend. James Booth also had a large rise at Birming- 
ham. Brown Brothers moved up from 40s. 6d. to 42s. 6d. 
Armstrong- Siddelev Development preference are better at 
21s. lO^d., again£<t 21s. last month. Vickers, which were 
rather dull, moved within narrow limits. Elsewhere 
Triplex Safety Glass remained prominent throughout under 
the influence of the past year’s results, and the statements 
at the recent annual meeting. Although they went “ xd ” 
on Monday, they have had a large rise from 59s. to 73s. 
during the month. “ Shell " and other leading oil shares 
have been more activ'e, accompanied by the view current 
in the market that an increase in the price of petrol may 
be put into force in the near future. 

91 % SI % 

IMPORTS AND EXPORTS 
Aeroplanes, airships, balloons and parts thereof (not 
shown separately before 1910). 

For 1910 and 1911 figures see Flight for January 25, 1912. 
For 1912 and 1913, see Flight for January 17, 1914. 

For 1914, see Flight for January 15, 1915, and so on, yearly, 
the figures for 1932 being given in Flight, January 19, 1933. 



Imports 

Exports 

Re-exports 


1932. 

1933. 

1932. 

1933. 

1932. 

1933. 


£ 

£ 

£ 

£ 

£ 

£ 

Jan. . . 

2,456 

2,073 

122,942 

82,963 

863 

827 

Feb. .. 

2,503 

9,866 

181,482 

79,357 

90 

3,050 

Mar. . . 

1,946 

3,760 

167,195 

126,008 

200 

821 

April . . 

622 

2,236 

142,145 

121,030 

1,128 

94 

May . . 

1,747 

232 

138,356 

149,214 

5 

— 

June . . 

398 

1,021 

126,330 

137,186 

125 

2,037 

July . . 

1,070 

4,806 

142,702 

75,634 

120 

2,520 

Aug. . . 

511 

284 

111,073 

96,368 

3 

2,000 


1 1 ,253 

24,303 

1,132,225 

860.830 

2,534 

11,349 


m m m m 

PUBLICATIONS RECEIVED 

Cafrt. Albert Ball, V.C., D.S.O. By K. H. Kiernau. London : John 
Hamilton, Ltd. Price 8s. 6(f. net. 

Cotujuering the Air. By Archibald Williams. London: T. Nelson & Sons, 
Ltd. Price 3s, 64, net. 

An Airman Marches. By H. H. Balfour. London : Hutchinson & Co. 
(Publishers), Ltd. Price 18,s. net. 

Amateur Pilot. By the Earl of Cardigan. London : G. P. Putnam & 
Sons, Ltd. Price 7s. 64. net. 

The Armstrong-Siddeley Air Mail. Vol. 3, No. 1. Armstrong-Siddeley 
Motors, Ltd., Coventry. 

The Official Gazette of the Tnited State.^ Patent Office. By the Department 
of Commerce, U.S. Patent Office, Washington, D.C. August-September. 
Price 35 cents. 

The Canadian Patent Office Record and Register of Copyrights and Trade 
Marks. August 22 and 29. Price 25 cents. 

K « « « 

NEW COMPANY REGISTERED 

WORLD BARTER 4c TRADING CO., LTD. Capital, £105,009 in 80,000 
6} per cent, cumulative preference shares of £1 each and 500,000 ordinary 
shares of 1,'- each. Importers and exporters of goods and produce, whether 
manufactured or otherwise, in all parts of the world ; shipping, forwarding, 
and general agents, aero-technical experts and consultants, manufacturers 
and repairers of and dealers in aeroplanes, seaplanes, parachutes, gliding 
machines and other machines or apparatus designed for aerial transit, motor 
cars, etc., maintainers of aerodromes, garages, etc. Directors : Holford 

Knight, K.C., M.P., 2, Brick Court, The Temple, E.C. ; Philip M. Faraday, 
M.I.S.E., etc., 4, St. James Street, S.W.l ; The Hon. Brian Lewis, II, Charles 
Street, W.l ; Horace Barlow, Bremen House, Oulton Broad, nr. Lowestoft ; 
The Hon. John M. Southwell, 25 b, North Audley Street, W.l ; Major Norman 
K. E. Bray, Wraysbury, Bucks ; Richard T. Hird, M.l.Mech.E., F.R.G.S., 
St. Mary’s House, Ormond .Avenue, Hampton, Mdx. ; Raymond C. Quilter, 
73, Davies Street. W. Solicitors : Hutchison d: Cuff, 6, Stone Buildings, 
Lincoln’s Inn, W.C.2. 

% ne % % 

AERONAUTICAL PATENT SPECIFICATIONS 

Abbreviations ; Cyl. «■ cylinder; i.e. internal combustion ; m. ■* motort. 
(The numbers in brackets are those under Which the Specification will 
be printed and abridged, etc.) 

APPLIED FOR IN 1931 

Published September 28, 1933 

33.370. Dum-OP Rubber Co., Ltd., E. F. (}oodyeak, J. Wright, and 

H. Trevaskis. Aircraft-wheel braking systems. (397,895.) 

33.371. Dunlop Rubber Co., Ltd., E. F. Goodyear, J. Wright, and 

H. Treva.skis. .^roplane brakes. (397,896.) 

33.372. Dunlop Rubber Co., Ltd., E. F. Goodyear, J. Wright, and 

H. Trevaskis. Aeroplane brakes. (397,897.) 

APPLIED FOR IN 1933 
Published September 2^, 

2,227. Bendix Aviation Corporation. Combustion spaces of direct- 
injection oil engines. (397,840.) 

12,088. Airspeed, Ltd., and A. Tiltman. Aeroplanes. (397,964.) 

35,352. J. Albessard. Aeroplanes with autostable arrangements oi 
planes. (398,069.) 

APPLIED FOR IN 1933 

Published September 28, 1933 

5,264. Aktieselskabet Dansk Rekyl-Riffel Syndikat. Dismember- 
able mountings for anti-aircraft guns, etc. (398,103.) 
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PREPAID 

(18 words or less 3/6, then 2d. per word). 

To be Married, 

N UTTALL : TILLTIY. — The marriage arranged 
between Fi.t.-Lt. Nittall and 'Miss Jov 
Tilley will take place at St. Mark’s Church, North 
Audley Street, at noon on Wednesday, the 4tl] of 
October. 

M urray : smith. -The engagement is 

announced between Flt.-Lt. John Gordon 
Mokrav, second son of Mr. and Mrs. K. A. 
Murray, of Leitchland, Dunoon, Argyllshire, and 
Ailsa Cathcart, daughter of Mr. and Mrs. J. 
Maepherson Smith. 24, Berkeley Sq., London, W.l, 

Doolh. 

F ew. — O n September 16, 1933, at Wevbridge, 
Surrey, the result of an accident. Flying 
Officer Leslie Maurice Few. son of Mr. and Mrs. 
Edwin Few (late of Highbury), age 29 years. Funeral 
service at St. Stephen’s Church, Bexhill. to-dav 
(Thursday) at 1.30 p. in., and afterwards at BexhiU 
Cemetery. 


MISCELLANEOUS ADVERTISEMENTS. 

Advertisements for this column should arrive at 
this office by Monday, 12 o'clock noon. 

Special PREPAID Rates : — 

i 8 WORDS or less, 3/6, then 2d. 

Display Caps Throughout, 1/6 per line. 
Personal Noticea, Minimum 3/6, then 2d. per word. 
SituatioDs Wanted ONLY, 18 words, 1/6. 

Hd. per word after. 

Box No., !/• per insertion extro. 


PATENTS 


S TANLEY, POPPLEWELL & FRANCIS, 
Chartered Patent Agents, 88-90, Chancery 
Lane, London, W.C.2. Telephone : Holborn 6393. 
Established 1879. z 

A P. THURSTON & CO., Chartered Patent 
• Agents, 329, High Holbom, W.C.l. Tel. : 
Hoi. 1117. a 

F J. CLEVELAND & CO., Chartered Patent 
• Agents, 29, Southampton Buildings, London, 
W.C.2. Telephone : Holborn 5875-6. z 

K ING’S PATENT AGENCY, LTD., 146a, Queen 
Victoria Street, E.C.4. — “ Advice Handbook ” 
and consultations free. 47 years’ references. 
’Phone; Central 0682. 

G ee & CO., 51, Chancery Lane, London, W.C.2. 
Ask for Book on “ Patents, Trade Marks,” etc. 


CONSULTANTS 


T he cie. gen. transsahakienne, se, 

Victoria Street, S.W.l, can give particulars 
ami advice to Aviators contemplating flight to South 
or West Africa via Sahara Desert Route. 


MAGNETOS | 

THE EUSTON IGNITION CO., LTD. 

O FFICIALLY approved by the Air Ministry for 
Aircraft Magneto repairs. B.T.H. Service 
magnetos and spares instock for immediate release, 
London : 329, Euston Road, N.W.L Tel. ; 

Museum 9921. Telegrams; Eusigeo, Eusroad, 
London. Leeds : 117, Park Lane. Tel. ; Leeds 26241. 
Westciif! ; 671, London Road, Tel. ; Southend 3491. 

12-13 


A ircraft magneto repairs. Certified 

by the Air Ministry. — W. Greenhalgh, 64, 
Seel Street, Liverpool. ’Phone ; Royal 4733. 


ADVERTISEMENTS. 

TVITIOS8 AT 

n»«ssoii 

II E « I Si 

li miles from Sea. Rates ; 50/- 
Dual. £2 5s. and £2 Solo. Con- 
trolled by Roiiason Aviation Co., 
Ltd. Aircraft and Engine Repair. 
Free Storage for C. of As. Hangar 
Space for 40 Aircraft. Fully 
Licensed Club-house. 

NO LANDING FEES. 

SOUTH DOWNS AERO CLUB 



Comprehensive stocks of AERO ENGINES, 
i SPARES, and AIRCRAFT MATERIAL in 
j FIRST CLASS condition available for 
immediate supply. 

240 h.p. Siddeley “ Puma ” and Spares. 
300 h.p. “ Hiipano Suiza ” and Spares. 

I 130 h.p. “ Clerget ” and Spares. 

360 h.p. R.R. “ Eagle VIII ” and Spares. 
275 h.p. R.R. “ Falcon III ” and Spares. 
Magnetos, C.A.V. Starters, Streamline 
Wires, A.G.S. Parts, etc. 

WADDON FACTORY, CROYDON AERODROME, 
) _SURREY^^^_ Telephone 8 Fairfield 4393. 



WE SPECIALISE IN DOMINION 

and Foreign markets for aeroplanes, 
engines and aeronautical materials. 
Let us do your purchasing, test and 
report on new types, arrange agencies, 
etc. 

The EXPERIENCE of this FIRM 

includes actual travel, flying or con- 
struction in five continents. 

WE CAN DO THE WORK HERE 

which might otherwise necessitate a 
special journey to Europe of your 
representative. 

YOU WILL NOT PAY MORE 

— on a recent order we saved our 
client over £5(X). 

W. S. SHACKLETON 

LATE 

SHACKLETON & MURRAY 

175, PICCADILLY, LONDON, W.l 

Designers of the S.M . I . and S.M. 2., “Wee Bee,*"’ 
A.N.E.C., " LARK ” Glider, etc., etc. 



FLIGHT 


AIR TAXIS 


A ir TAXIS, LTD., Stag Lane Aerodrome, 
Hdgware. ’Phone : Edgw'are 0234/5. z 


TUITION 


T he international correspond- 
ENCE SCHOOLS offer sound Instruction 
in Aeroplane Design, Fitting and Rigging, and 
Aero-Engine Fitting and Rigging ; also expert 
training for Ground Engineers (Categories A, B, 
C and D). All instruction is by correspondence. 
Write to-day for our ” Aeronautical Engineering ” 
Booklet.— INTERNATIONAL CORRESPOND- 
ENCE SCHOOLS, LTD., Dept. 182, International 
Buildings, Kingsway, London, W.C.2. 1 1-26 


IMPORTANT. 

M any qualified ** B ” Licence Pilots can 
obtain Positions in the future if they hold the 
Air Ministry’s Wireless Licence. Pilots who intend 
taking up Flying as a career should first train for the 
Air Wireless Licence. 

The recognised Training Centre, with all the 
necessary equipment, is The Lo.ndon Telegraph 
J RAINING College Limited (Founded 1896), of 
20, Pen>^’eni Road, Earl’s Court, London. Tele- 
phone, FLAxman 8721. 3-13 


AIRCRAFT CAMERAS 


E agle ” aircraft cameras and equip- 

ment for survey photography and Naval 
and Military requirements. Specialists in Aif 
Photographi* Apparatus. Hand Held Cameras. — 
Pistol Cameras for air snapshots. Full particulars 
from Manufacturers and Patentees. — Williamson 
Manufacturing Co., Ltd., Litchfield Gardens, 
Willesden Green, London, N.W.IO. ’Phone : Willes- 
den 0073-4. Contractors to Air Ministry, Admiralty, 
War Office, Colonial and Foreign Governments, z 


SITUATIONS VACANT 


A IKCRAI-T IJRAL’GHTSMEN required. Applv, 
Stating age, experience ainl salary required, to 
Boulton Paul, I^td., Norwich. 

R HQUTI^ED, tinsmiths and sheet metal workers. 

experienced in aircraft tank and cowling con- 
struction. — .'\pply, stating experience, to LMio\:K 
Dept., Westland .Aircraft Works, Yeovil. 

A ER0\‘,\UTIC.\L ENGIXEFP, for School about 
to be formed at wcdl-known airport. Invest- 
ment required, fully secured. — VS’rite. Box No. 4178, 
c/u Flight, 36, Great Queen Street, Kingsway, 
London, W.C.2. 


i SITUATIONS WANTED | 

S TEWARD and STEWARDESS, at present in 
sole charge of clubhouse (20U members), desire 
change. Excellent references. — Box No. 4175, c/o 
Flight, 36, Great Queen Street, Kingswav. London, 
W.C.2. 

G round engineer, licensed Moths, Dragons, 
Foxes, Puss .Moths, Spartan and Redwing air- 
craft, Gipsy, Genet, Cirrus and Hermes engines, 
.A.C.D. categories, requires post.— Box No. 4176, 
c/o Flight, 36, Great Queen Street, Kingsway, 
London, W.C.2. 

B ” LICENCE PILOT requires post with Flying 
Company for experience. No wages required. 
Will go anywhere. — Box No. 4177. c/o Flight, 36, 
Great Queen Street, Kingsway, London. W.C.2 

G round ENGINEER “a.” “b." “C.” "D,” 

15 years’ experience overhaul and maintenance 
a t home and abroad, seeks situation with responsi- 
bility, single. Willing to go anywhere. Box No. 
4179, c/o‘ Flight, 36, Great Queen Street, Kings- 
way, London, W.C.2. 


MALLITE 


AND 


APPCO 


special attention 

TO 

decorative cabins 


TELEPHONE 

^BISHOPSGATE'^ 


5641 
. lines) . 


PLYWOOD 

USED BY THE LEADING AIRCRAFT MANUFACTURERS 

THROUGHOUT THE WORLD 

MANUFACTURED TO THE BRITISH AIR MINISTRY SPECIFICATION 4.Y.3 BY 


^The AERONAUTICAL & PANEL PLYWOOD CO. LTD., 218-226, Kinzsiand Rd.> 

LONDON, E.2. 


RELIABLE FOR 
AERO and SEAPLANES 


ELE6RAMS 

VICPLY 

BETH 

sLONDON. 
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A. E. JONES, LTD. 

The Original House for Model Aeroplanes and 
Accessories. Quality always of the highest standard. 
Price list free. — 97, New Oxford Street, ILondon, 
W.C.I. Tel. : Temple Bar 6360. 


THE POBJOY ENGINE IS COMPACT 

Small frontal area means low wind resist- 
ance, easier cooling, slim fuselage. 


FLY A POBJOY POWERED MACHINE 

Write for illustrated folder to ; 
Pobjoy Airmotors Ltd., Hooton, Cheshire. 


W ANTED, Gipsy I Wooden Moth, for cash. — 
Phillips & Powis Aircraft Ltd., Reading 
Aerodrome, Woodley. 

W ANTED, popular type light machine, Gipsy 
Moth or similar, recent make, good, cheap tor 
cash. Quote price, particulars. — Box No. 4172, c/o 
Flight, 36, Great Queen Street, Kingsway, London, 
W.C.2. 

W ANTED for cash, Cirrus Avian, condition 
immaterial. — Universal Aircraft Services, 
Ltd., Witney Aerodrome, Oxon. ’Phone, Witney 170. 


A ir survey CO., ltd., Hayes, Middlesex, 
Telephone : 632 Hayes, Mdlx. India Branch, 
Dum Dum, Calcutta. * 


AERIAL PHOTOGRAPHERS 

A EROFILMS, ltd. Air Surveys— Aerial Photon 
taken of Factories, Estates, Aircraft in Flight, 
etc. Library of 35,000 Air Views. — Bu^ Hoiae, 
Aldwych, W.C.2. Telephones : Temple Bar 20‘*, 
2165 ; and Showroom at Heston Airport. 


AD VERTISEMENTS. 


FLIGHT 


September 28, 1933 


PHILLIPS & POWIS 
AIRCRAFT(READING) 


Heston Airport^ Hounslow, Middx. 

Phone 1 Hayes 410. 

Woodf'ord Aerodrome, Manchester. 

Phone : Bramhall 63. 


OQCC POBJOY SWIFT for sale. Appearance 
as new. C. of A. just renewed ; engine 
tomplctdy overhauled by makers.— Box No. 8343, 
c/o Flight, 36, Great Queen Street, Kin^way, 
London, W.C.2. 

F or sale, in perfect condition, Puss Moth, Sky 
Blue and Silver. Turn Indicator and Air Log. 
C. of A.. 11 Months. Fairey Metal Propeller, also 
Wooden Spare, £625. — Scott, Skegness Aero Club. 


ALL PRICES REDUCED FOR WINTER SALE. 


READING AERODROME. 

Sonning 114/5. 


Hire Purchase and Exchanges welcomed. 


jOO'TCt gipsy I METAL 

4 O MOTH— fitted 10-gall, 
extra tank, clock, com- 
pass, blind flying P.B. 
Deviator. C. of A, 
April/34. Hours since 
C. of A., 21*0. 


SPARTAN HERMES 

— C. of A. June/34. 
Colour, white & black. 
Doughnut wheels. 
Total hours, 250. 


DRONE — manufactured byB. A.C 
Ltd., in new condition throughout 
with Douglas engine. Offers invi ted 


LTD. 


Prompt Deliveries. 

Deferred Terms. 
Exchanges. 

Offer the following aircraft: — 


S I famous High Speed Racing 

■ LEWIS S Goggles, large rubbed 

^ ^ cups, safetylenses, 30/' per pair- 


A PERFECT GOGGLE. 

White Zip Flying Suits, 22/-, 25/-, 27/6. 

Flying Helmets to match, 9/6. In Best Quality 
Leather Rubber Phone Pads, 15/-. Phone D.H. 9/- ; 
cbeai>er pattern, 6/-. Featherweight Goggles, Triplex 
Lenses, 6/6, 6/6, 7/6. Leather Flying Jackets, Zip, 
37/6, 45/*. 50 Luxor Goggles, No. 10, 50/-; No. 4, 
40/-; No. 6, 77/6. 

Discounts to Club Members and Air Force Pilots 
No connection with any other Firm. 

Contractors to Colonial and Foreign Governments. 
Trade Supplied. 

S. LEWIS’S (Museum -1793) 

Fiying, Racing and Motor Clothing Fame, 

27, Carburton Street, London, W.l. 

WAJHWRIGHT’S FLYING HELMETS 

Air Ministry pattern, lined chamois, Sorbo padded 
earphone pouches, 18/6. Earphones, 7/6. Triplex 
Goggles, 4/6. Special offer; Complete set, rompris- 
int Helmet, Earphones andCogglei;, ae apove, 27/fi. 
White or Fawn Drill Helmets, Sorbo padded 
earphone pouches, 9/6. W’hite or Fawn Flying 
Suits, full length Zip fastener, 25/-. Winter weight 
Suits, lined Teddy fleece, interlined oilskin, full 
length Zip, 60/-. 

SHEEPSKIN FLYING BOOTS. 

Ex R.A.F. Lambswool Flying Boots, short pattern 
■with Zip fastener, 12/6. Knee length, 17/6. Full 
length, 25/-. 

AIR-TIGHT RACING GOGGLES. 

Rubber -rimmed eyepieces, curved lenses, adjustable 
nosepieces, 6/6 ; Triplex lenses, 12/6; ditto Triplex 
with large moulded rubber cups, 21/- ; ditto curved 
lenses, 30/-. 

10% Discount io R.A.F. and Club Members. 
WAINWRIGHT’S, 300-302, EUSTON ROAD, 
LONDON, N.W.l. 

Telephone ; Museum 6280. 

G enuine k.a.f. leather coats, fleece 

lined, slightly worn. 50/-, 55/-, 63/*, 84'-, 94/6, 
all sizes. Government stock, fine value. Sent on 
approval on receipt of cash or C.O.D. — MOSS 
BROS. & CO. LTD., King Street, COVENT 
G.ARDEK, London. W.C.2. 


TO BE LET OR SOLD 


T O DE LET OR SOLD. Charming modern 
residence adjacent to Tangmere Aerodrome, 
two sitting rooms, four bedrooms, electric light, 
good water supply, tennis court and garage. — For 
particulars, apply Box No. 4166, c/o Flight, 36, 
Great Queen Street, Kingsway, London, W.C.2. 


D. LEWIS 


10 per cent. Discount allowed to 
B,A,F, Officers and 
Club Members, 


SUEDE or LEATHER JACKETS, full Ungth. 

9pon-onded Zip 37/6 

FLYING HEl-METS, 

White or Khaki Dnlli 6 '6, 8/6 & 10 6 

BEST CHROME LEATHER HELMETS. Air 
Ministry pattern, black or tan, chamois lined, 
sorbo padded 'phone pockets ... 15/- & 22/6 
EARPHONES, fiat type, chromium plated ... 7/6 
GOGGLES, Triplex, with sponge rubber pads, 
7/6, 15/- & 25/- 

LUXOR GCXjGLES, flat Triplex 40/- & 50/- 

Ditto, with large curved lenses 77/6 

WHITE OR KHAKI FLYING SUITS, Zip 

fastener ... ... 25 - & 30 - 

Button fronts ... ... ... ... 21- 

LEATHER COATS, R.A.F. pattern, chrome 

leather, fleece lined 135/- 

Slightly soiled 63/- 

COMBINATION FLYING SUITS, fur 

collar, 60/-: also models with Zip fastenars. 
SHEEPSKIN FLYING BOOTS, lambswool 

lined, with Zip fastener 47/6 

Thigh high 84/- 

WraTE FOR FULLY ILLUSTRATED 
CATALOGUE POST FREE. 

(No ducotmt allotDed on Luxor Gogsle*) 

ACTUAL MANUFACTURERS. TRADE 
SUPPUED-WRITE FOR QUOTATIONS. 

D. LEWIS, LTD. 

fDapt. FJ 

124, GT. PORTLAND ST. 
LONDON, W.l. 

Tt{. Miutxtm 4il4. T*t. AtiakU. Wado, Lmdan. 
SoU for Belgium and Northern Framce : 

SocitU "Am,’’ Aero<rem. d*r Drarni, Antwwd. 

Sole Ageniitor Hollmd and the Dutch ColonUe ; 


MODEL AIRCRAFT 
KITS 

The Model Aircraft Stores, 

nj. Richmond Parle Rd., Bournemouth, 

For all MATERIALS, BLUEPRINTS, KITS. RUBBER. 
PROPELLERS, ETC. 

WRITE FOR LISTS. 


cmxfit 


Flotation Gear, 
Balloons, 

Pilot Harness, 
Pneumatic Ding^hys 
Parachutes 

Rope» Wire, Canvas and 
Fabric Work 

17, STOKE ROAD, 
GUILDFORD, SURREY 


• LIBERTY ENGINE 

I DYNAMOS 

attachment. Price 5a, carr. fwd, Coley 
Thermometers, Aircraft I nstrumenta, and 
AVRO 504K. Spares, etc. 

COLEY & ATKINSON, LTD. 

Ordnance Works, Kingston - on - T hames. 


AN ACCURATE SCALE FAST FLYING MODEL 

SUPER MARINE S8-B 

■ (ALL BALSA) 
Span 22". Weight 

from Complete Con- 
Photo ActwU Model. Price 15/- 

Tbe AERO SCALE MODEL Co, (Clevslaiid Agents) 
14, Bolton Stroot, Bury, Uinn. 


MODELS AND PARTS 


IMACHINES& ENGINES FOR SALE] 

HENLYS LTD. 


AIRCRAFT AND CARS. 

SOLE DISTRIBUTORS FOR THE 

AVRO CADET 

MAY WE SEND YOU OUR NEW LIST OF 
SECOND-HAND .M.ACHIKES ? 
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Air Service Training Limited 

THE LEADING AERONAUTICAL TRAINING CENTRE OF THE WORLD 

■ FLYING ■ ENGINEERING ■ NAVIGATION ■ WIRELESS ■ 

BRtTAIN’S AIR UNIVERSITY HAMBLE, SOUTHAMPTON 

AST73C 


SCHOOLS 


T he de havilland school of flying 

HATFIELD AERODROME, HERTS, 
OFFERS EXPERT TUITION, every comfort- 
licensed restaurant, pleasant surroundings, a fine 
aerodrome, and individual attention. Trial lesson 
by appointment. Telephone, Hatfield 25u. z 

F lying instruction.— T rial Lesson, 10s. 6d. 

Dual, 37s. 6d. per hour. Solo. 27s. 6d. per 
hour. — The Hampshire Aeroplane Club, South- 
ampton. ’Phone : Eastleigh 170. 

CAMBRIDGE. 

Tuition, 30s. per hour. Air Taxis, from 6d. permile. 
Special Flying Rates for members of H.M. Sers’ices 
and Air Force Reserve. 

Dual or Solo, 25s. per hour (no other fees). 

MARSHALL’S FLYING SCHOOL. LTD.. 
CAMBRIDGE, 

'Phone ; Aerodrome 1631 ; Offices 215. 
Aerodrome I mile from centre of Town. 

P hillips & powis school of flying. 

England's Most Popular School. No F.ntrance 
Fee. No Subscriptions. Five Moths. Experienced 
Instructors. Trial lesson, 15s. Learn to fly quickly 
and cheaply at Reading .Aerodrome. Sonning 114. 


EAST ANGLIAN AERO CLUB 

^ C.F.S. INSTRUCTORS ^ 
Advanced Dual Aerobatics ^ 
FULLY LICENSED CLUB. 
LONDON’S NEAREST AERODROME. 

ABRIDGE (Nr. LOUGHTON), ESSEX 

'Phone : Theydon Bols 224. 


FIHE#r TUmOM 
JUHlif RATE/ 








UNIVERSAL 
AIRCRAFT 
SERVICES LTD., 
WITNEY AERODROME, 
OXON. 

’Phone : Witney 170 . 


ENGINE JOINTING 

oxakes periect Joints and saves 
money. BRITISH MADE. 
Trg m 21- tin. Poit frtt. 


^ MTEHT MOTOR f iOOUCTS Cc 

II. STOEE ST.. LOMOOM. W.C.I 


“ AIRCRAFT.” 

Official Journal of the Australian Aero Club 

1/" MONTHLY. August Numbrr Now Ready, 
LI5 post free. — Flight Office, 36, Great Queen 
street, Kingsway, London, W.C.2. 


kBRITIfH 

AlCHOOL 

^OF 

^FLYINC 


lAERONAUTICAL ENGINEERING 


k. 

r 

kk 

r 

Ik 
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A limited number of Vacancies are available 
for Special Training Courses 
Syllabus. Six weeks ground Instruction 
on Practical Flying, Theory of Flight and 
Navigation 

Two actual Flying Instruction Lessons 
Honorary Membership of Flying Club 

Ac an Exclusive Charge of £5. S.O^only 

19, Devereux Court, Strand, London, W.C. 

Phone : CENTR.\L 7760 


BItOOKLANDS 



O' 

For lull Cx 
Inlorma- 
lion Write for 
Booklet “B.” 




Tel: 

Byfleet 

436-7-b. 


BROOKLANDS AERODROME, BYFLEET, SURREY. 




CINOIJE 

elvini^RtI 


AHOHAUTICAL EIIGINECRIH6 TRAIIIIlie 

providing complete practical Works and 
Aerodrome experience for administrative side 
of Civil and Commercial Aviation. Students 
accepted in first instance for probationary 
term only. Day and Residential. 

Syllabus from 

THE COLLEGE OF AERONAUTICAL ENGINEERING 
Chelsea, S.W.3 


FIVE FIRST PLACES. 

A REMARKABLE ACHIEVEMENT. 

At the Associate Membership Examination 
ot The Royal Aeronautical bociety, held in 
December, 1932. students of The T.LG.B, 
gained FIVE FIRST PLACES in their 
respective subjects, and also FIRST PLACE 
in the whole Exam. 

The T.LG.B. is the only institution of its kind 
approved by The Society. 

VVrite to-day for “ The Engineer’s Guide to Success " 
— 144 pages — Free — which gives full particulars ot 
The 7M.G.B. Courses in Aeronautics, contains the 
widest choice of engineering courses in the world, 
and shows you how to qualify for A.F.R.Ae.S., 
Air Ministry Licences, A.M.I.Mech.E., 
A.M.I.E.E., etc. The T.LG.B. guaranteestraining 
until successful. 

THE TECHNOLOGICAL INSTITUTE OF 
GREAT BRITAIN, 

37, Temple Bar House, Ixindon, E.C.4. 
(Founded 1917. 19,000 Successes.) 


MOST MODERN TECHNICAL TRAINING 

T he BRITISH INSTITUTE OF ENGINEER- 
ING TECHNOLOGY, probably the largest 
Institute of its kind in the world, offers “ up-to-the 
minute” correspondence courses of instruction for 
A.F.R.Ae.S., A.M.I.Ae.E., B.Sc., and other 
technical Examinations. 

Our “Pass” Percentage in the various technical 
Examinations for which we coach has now reached 
the remarkable figure of over 90% successes. 

As an indication of the strength of our organisa- 
tion it should be noted that we alone undertake to 
return full fees to the student who does not pass his 
Examination successfully. 

Send to-day for our 250-page Prospectus, giving 
full particulars of our service and outlining many 
courses of particular interest to the Aeronautical 
men, such as Aeronautical Design, Aeronautical 
Engineering, Theory of Structures, Structural 
Design, etc., etc. There is no charge or obligation, 
and the book at least will be in your hands for 
reference purposes. 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY, 306, Shakespeare House, 
29/31, Oxford Street, London. 


FOR SALE 


L ondon & provincial aviation co. ltd., 

3, Thackeray Street, London, W.8. The 
Aviation Shop (Behind Barkers). For all 
Aviation requirements. 


SAFETY FIRST 

SALTER’S SPEINGS and 

IMPROVED ROLLER BEARINGS 

geo. sa^te^^^o., ltd., ensure REUABIUTT 


•ELEKTRON AND MsG.7. FURNITURE 


CHAIRS, TABLES AND FITTINGS SUITABLE FOR ALL TYPES OF AIRCRAFT 


Feaierweight with strength. 
Cahins and Chairs completely 
upholstered and fireproofed 
if required. 


Suppliers to De Havilland Aircraft Co. Ltd., Armstrong 
Whitzoortb Aircraft Ltd., General Aircraft Ltd., Saunders Roe 
Ltd., Blackburn Aeroplane Co. Ltd., Airspeed Ltd., etc., etc. 

L/ A# RUMBOLD a <0« 

KINCSGATE PLACE, LONDON, N.W.6. 

•Phone: Maida Vale 3772. 


Standard designs and prices 
on application. 

Quotations gladly given for 
any special class of work. 
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MARCONI AIRCRAFT EQUIPMENT 

IS USED EXCLUSIVELY BY 

IMPERIAL AIRWAYS LIMITED 

MARCONI WIRELESS TELEGRAPH COMPANY, LIMITED 

NEW ADDRESS-ELECTRA HOUSE, VICTORIA EMBANKMENT, LONDON, W.C.2 

Telephone: Temple Bar 4321 . Telegrams: Expanse, London 


. - iASt SOLO 

£1 per hour on Moths ! 

inclusive at Contract Rate (50 hours). The 
cheapest flying in the world. Only 15 miles 
from the centre of London. 

DUAL £2. Ordinary Solo only £1 5s. Od. per hour 
inclusive. Monthly membership £1 Is. Od. 
Residential accommodation in the Clubhouse at 
reasonable terms. 

Full pariiculars from : — 

The Herts and Elssez Aero Club, 
Brozboume Aerodrome, Nazeing, Essez. 

Tel. : Hoddewlon 453. 


DICKSON GLIDER 

Complete Sets of Working Drawings 
(Blue Prints) in great detail. The 
machine has been considerably 
redesigned. Strength and durability 
improved without increase in weight. 

CHEAPER AND EASIER TO CONSTRUCT. 

** Flight** Office. 

Price 30 - 36, Great Queen Street, 

Kingsway, W.C.2. 


Aviation Books 


8 /- 

t Free 

«/- 


“The Aeronautical Ground 
Elngineer’s “ A ” and “ B ” 
Licences,” 

By Capt. .S. L. Collins ... ' 

Post Free 

“War in the Air, 1936,” 

By Major Helders 

Post Free 

“ Camels are Coming,” O / 

By W. E. Johns ... ®/“ 

Post Free 

“ Death in the Air,” 

The War Diary and Photoziaph. of a 

Flying Corpi Pilot. Post Free 

“Aeronautical Engineering Materials ' 
(Vol.m), By J. D. Haddon, B.Sc. 

- A B C of night,” 

By W. Laurence le Page . 


“Aero Engines,” (75 illustrations) 
By John D. Frier, A.B.C.Sc., &c. . 

' The Light Aeroplane Manual,” 

By F. D. Bradbrookb 

' Recollections of an Airman,” 

By Lx. -C ol. Strange, D.S.O., &c. 

‘ Light Aero Engines,” 

By C. F. Gaunter 

' Blind Flight in Theory and 
Practice,” 

By OcKER AND Crane 


9/- 

t Free 

91 - 

Post Free 

10 /. 

^ost Free 

10/6 

^ost Free 

11 /. 

f$t Fre, 

11 /. 

OSt Fret 

13/- 

Post hree 

15/6 

. .Post Free 


Pott Fret 


Post Free 


Flight” Postcards 

ACTUAL PHOTOGRAPHS 

Machines of the 

R.F.C., R.N.A.S., and R.A.F. 


Armstrong Whitworth 
“ Atlas ’* 
Armstrong Whitworth 
“ Siskin ” 
Avro “ Bison ” 

Avro 504K 
Avro “ Lynx ” 

Avro “ Tutor ” 

B.E. 2C 
B.E. 12 

Blackburn “ Dart ” 
Blackburn “ Iris III ” 
Blackburn “ Iris V ” 
Blackburn “ Kangaroo" 
Blackburn “ Ripon " 
Boulton & Paul 

" Sldestrand " 
Bristol “ Bulldog " 
Bristol " Fighter ■’ 
Bristol “ Scout " 

De Havilland D.H.I 
Dc Havilland D.H.2 
De Havilland D.H.4 
De Havilland D.H.5 
De Havilland D.H.6 
De Havilland D.H.9 
De Havilland D.H.9a 
De Havilland "Tiger 
Moth" 

Fairey lll-D 
Falrey lll-F 


Fairey ** III F" Seaplane 
Fairey " Flycatcher ” 
Fairey " Fox " 

Fairey " Gordon ’’ 
Fairey Long Range 

Monoplane 

F.E.2-B 

Flying Boat F.3 
Flying Boat F.5 
Gloster " Gamecock " 
Gloster " Grebe " 
Handley Page 

" Heyford ’’ ^ 
Handley Page " Hinaidi 
Handley Page 

" Hyderabad " 
Handley Page 0 400 
Hawker " Audax " 
Hawker “Demon" 
Hawker " Fury " 
Hawker " Hart " 
Hawker "Horsley*’ 
Hawker "Torpedo 

Horsley " 

Hawker "Nimrod” 
Hawker " Osprey " 
Hawker "Tomtit" 
Hawker " Woodcock " 
Henry Farman 
Martinsyde F.l 
Martinsydc F.3 


Martinsyde F.4 
Maurice Farman 

" Longhorn " 
Maurice Farman 

“ Shorthorn " 

Nicuport li ’ Plane 

R. E.8 

S. E, V 
Spad 

Short 225 
Short " Rangoon " 
Short " R6/28** 
Sopwith " Camel " 
Sopwith " Dolphin 
Sopwith " Pup " 
Sopwith " Salamander 
Sopwith " Snipe 
Sopwith IJ^ Strutter 

Vickers “Gun Bus' 
Vickers " Vernon " 
Vickers "Victoria" 
Vickers “ Vimy ” 
Vickers " Virginia " 
Vickers “Vlldebecste 

Vlckers-Supermarine 

S.6.B 

Vickers-Supcrmarine 
" Southampton 

Westland "Wapiti" 


“FLIGHT" Office, 

36, Great Queen Street, Kingsway, London, W.C.2 


Single Cards 6d. each, post free. 1 ^ order. 

Six or more Cards 4d. each, post free. / ^ 

“FLIGHT” Office, 

36, Great Queen Street, Kingsway, London, W.C.2 

Telephones: Holborn 3211 & 1884. 




Kindly mention "Flight" when corresponding with advertisers. 
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SUPERMARINE “SOUTHAMPTON" FLYING BOAT 

NAPIER LION ENGINES- 
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ISSUED BY THE SUPERMARINE AVIATION WORKS 




FLIGHT 


A D I 'ERTISEMEXTS 


September 28 


AIR-COOLED ENGINES 

IN COMHERCIAL SERVICE 


The Airport of Alexandria 


IMPERIAL AIRWAYS AIRCRAFT POWERED WITH 


BRISTOL” ENGINES 


In the above picture three of the Scipio class (four 
engines) and one of the Calcutta class (three “ Bristol 
flying boats are seen at anchor. 


Bristol ” 
engines) 
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